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EDITORIAL NOTES. 


Private Bills, and Signs of the Times. 


Tue Private Bill work tabled for the next session of Par- 
liament is of an order which for small extent is without 
compare within the memory of the oldest practitioner in 
this particular parliamentary line. Last session was an 
attenuated one in this respect; but the coming session’s 
work will be nothing more than a shadow of that of one of 
the worst of pre-war times. All told, there will only be 
approximately 1o per cent.of the number of Private Bills that 
usually claim in a single session the attention of Parliament ; 
and, of these few, no less than a dozen will deal with gas 
matters, and there will be an isolated Provisional Order. 
There will be special features about some of the Gas Bills ; 
but, in the main, the powers sought are of the now usual 
order—capital powers, extensions of limits of supply, land 
and works sanctions, sliding-scale adoption, co-partnership, 
stand-by clauses, and the miscellaneous provisions which 
appear in every Gas Bill in which company or local 
authority seek to bring their statutory powers and rights 
abreast of the times. The promoters of the Bills are all 
Companies with one exception, the Northwich District 
Council; and among the companies are some big ones— 
the South Metropolitan, the Newcastle and Gateshead, and 
the Plymouth and Stonehouse Companies. 

In connection with these last-mentioned and other com- 
panies, we see the reflection of certain general financial 
changes which preceded the war, and have become accen- 
tuated by the war itself. At the last meeting of the South 
Metropolitan Gas Company, the Chairman (Mr. Charles 
Carpenter) spoke of the then largeness of the bank loan, 
and of the requirement, owing to the changes produced by 
unrest in the industrial world and other causes, of invest- 
ment in, and of carrying, much larger stocks. There is also 
the difficulty, which set in long before the war, of issuing 
low interest-bearing stocks. All people have been wanting 
more return on their money ; and for many years, with a 
Government security carrying 44 per cent. interest, these low 
interest-bearing stocks will go begging—even more in the 
future than in the past. In fact, it will be quite useless 
trying to place them. Thus we see that some of the pro- 
moters—the large Companies already named among them— 
are seeking relaxation from the old restrictions affecting 
capital issues. Variously, the promoters are asking to be 
allowed to pay higher rates of interest on preference and 
debenture stocks, to have the ratio of borrowing powers to 
capital altered, and to issue redeemable stocks. Parliament 
cannot refuse these requests for more elasticity and better 
terms in raising money—first, because statutory companies 
cannot meet their obligations if deprived of the wherewithal 
to “carry-on;” and, secondly, because the Government have 
instituted through the war loan a new and higher standard 
of return, backed by the premier guarantee as to the repay- 
ment of principal. While upon financial matters, another 
measure is noted which is a direct consequence of the war. 
It is that of the Imperial Continental Gas Association, who 
are seeking the ratification by Parliament of certain distri- 
butions which have been made among the proprietors during 
the period of the war, notwithstanding that the Directors 
had no audited accounts to present, and were unable to pre- 
pare a profit appropriation scheme, as statutorily required. 
While in Parliament, the Directors are proposing to adjust 
other matters of a minor character which have been await- 
ing a suitable opportunity. These were all the subject of 
comment by the Chairman (Sir Charles Jessel, Bart.) at the 
recent meeting of the proprietors. 

More than half the promoters are asking to have the quali- 
tative standard of their gas transferred from illuminating 
power to calorific value. Gas undertakings are now work- 
ing hard for the Government and the country in connection 








with the recovery of the ingredients required for making 
high explosives; and partial distillation of the crude tar has 
had to be taken in hand by many of them in order to keep 
pace with Government requirements. Through this, the 
resources of the country in this regard have been increased; 
and it was a good thing for the Government and country 
that it was so, or they would have been ere this in a much 
worse predicament than that (and it was in all conscience 
serious enough) in which they found themselves soon after 
the war began. The Newcastle, Plymouth, Colchester, 
Hornsey, and maybe other Companies are asking for ex- 
tended residual powers. Government work and the general 
trend of development —such as the treatment of crude tar to 
make it comply with the specifications of the Road Board 
for road purposes—combined with economy, have led gas 
undertakings into work not contemplated a comparatively 
short time since. 

There are proposals for the purchase of gas undertakings. 
The Northwich District Council are asking for powers under 
the purchase clause incorporated in the Gas Company’s Act 
of last session. The Aberdare and Aberaman Gas Company 
are seeking to absorb the Hirwain Gas Company; the 
Folkestone Gas Company contemplate annexing the Hythe 
and Sandgate Gas Company, and to have transferred to 
them the undertaking authorized by the Elham Valley Gas 
Order of 1912; and the Uxbridge Gas Company are looking 
forward to embodying the Eton Gas Company within their 
own system. Among other matters which will claim atten- 
tion is a desire of the Hornsey Gas Company to have de- 
fined their limits of supply in relation to those of the Gas 
Light and Coke Company. 

Although the Bills are few, they are not destitute of in- 
terest ; and, so far as the powers sought can be judged from 
the outline supplied by the parliamentary notices, we see no 
reason for hoping anything other than that good fortune 
will attend them all. 


Burdening Freights. 


In the “Journa.” for Aug. 24, an editorial article fore- 
shadowed a repetition of heavy freights during this winter. 
There was, on the part of the shipowners, careful prepara- 
tion for this movement. The prospects were sketched in 
the papers which devote space to shipping intelligence. 
There was a shortage of tonnage, no new mercantile ships 
were being built, the demands upon British shipping were 
going to be of extraordinary amount, many ships would be 
going farther afield than customary—in short, there would 
not be nearly enough tonnage to go round. The law of 
supply and demand would come into operation with a ven- 
geance, and shipowners would, in the foregoing circum- 
stances, make that “law” subscribe to their enrichment 
just as they felt disposed. That was the prospect a few 
months ago; and it has materialized. 

The shortage of tonnage in relation to demand cannot be 
disputed. It has been fully recognized by the Government; 
and, in consequence, Orders in Council have been made 
which prohibit British ships from carrying cargo from one 
foreign port to another foreign port after to-morrow unless 
licensed to do so, and confer power on the Board of Trade 
to requisition ships for the carriage of foodstuffs and other 
necessaries. Relative to this latter matter, a requisitioning 
Committee (of which Mr. J. H. Whitley, M.P., the Deputy- 
Speaker of the House of Commons, is Chairman) have 
been appointed; and their functions will be to secure that 
tonnage shall be available in case of need for the carriage of 
foodstuffs, &c., and to prevent freights on such commodities 
rising to prohibitive rates. It is not clear whether the Com- 
mittee will deal with freights on coal. Wesee no reason why 
not. Coal isa “necessary,” and “ et cetera” isa conveniently 
elasticterm. The country is suffering a heavy burden by the 
ruling market freights; and it is time the Government 
did something in the way of putting some curb on the cupi- 
dity of the shipowners. Why they have hesitated so long is 
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one of the mysteries of the times. The law of supply and de- 
mand as interpreted by shipowners allows of extraordinary 
rates of profit; and the war has proved over and over again 
the need for the qualification of the so-called law, which is 
now supplying more thana useful excuse. The shipowners 
have already done extraordinarily well out of the existence 
of war conditions, as can be exemplified in few words. The 
“Newcastle Daily Chronicle” stated last August that the 
market value of the shares of some of the cargo-conveying 
companies had, while other securities had had a heavy set- 
back, risen by from 40 to 50 per cent.; and from another 
quarter we learn that profits of from 60 to 80 per cent. on 
capital have: been recorded. It was last week stated in 
the daily papers that a steamer, built four years ago, which 
changed hands only a few months since for £61,000, has 
again been sold for £90,000. The shipowners are realizing 
phenomenal wealth, solely through the opportunities pro- 
vided for them by the British Navy, and by the British 
public and British trade. 

There is no justification for the exorbitant freights that 
now rule, any more than there was for those that ruled last 
spring, when, from the Tyne to London, tos. 6d. to 14s. 6d. 
per ton of coal were common charges, compared with 3s. 
and under preceding the war, and as compared with the 
3s. 2d. to 4s. odd per ton that the carriage of coal was 
variously costing (with their own vessels) the Gas Light 
and Coke Company, the Commercial Gas Company, and 
the Wandsworth Gas Company during the six months end- 
ing June last—including all additional expenses occasioned 
by the war, as well as interest and depreciation. - The 
difference between these actual experiences and the freights 
demanded and commanded by the shipowners tells a tale 
which may be epitomized by the single word “ plunder,” 
for no one could possibly defend the present freights as 
representing a fair profit, At the beginning of this month, 
it was stated in one report dealing with market freights 
that 12s. per ton was being “ conceded” from the Tyne to 
London ; at the end of last week, the figure had risen to 
14s. 6d..per ton, which is monstrous. But those who have 
to pay these prices are helpless. Only the Government 
can break down the imposition ; and we hope this will be 
done through the newly appointed Committee. 

The conditions are such that gas companies depen- 
dent on seaborne coal, and unable to possess ships of their 
own, are suffering acutely. The contractors will not under 
current conditions enter into contracts for freightage ahead ; 
and the current market freights upon the cost of coal (even 
under the Coal Price Limitation Act) mean a sum per ton 
that is seriously crippling. One consequence of this is 
that unfortunately certain companies will shortly have to 
again raise the price of gas in order to obtain even a 
moderate return upon their capital. It is, of course, little 
use to-day, with second-hand ships saleable at fancy prices, 
talking about co-operation between a number of gas under- 
takings in this matter of sea transport ; but, in view of the 
erratic conditions of the freight market, even in ordinary 
times, the policy of co-operative ownership and working 
should be a matter for future consideration. If the Com- 
mercial and Wandsworth Companies—to say nothing of the 
larger companies—find it is advantageous to possess their 
own ships (the Wandsworth Company owned vessels before 
the amalgamation with the Mitcham and Wimbledon and 
Epsom Gas Companies), we see no reason why a combina- 
tion of smaller companies should not be able to profit by 
joint ownership and running on #vo rata lines. 


Over-Taxing its Strength—Present Demands and 
the Future. 


Never has a gas undertaking, except perhaps in the days 
of a strike or a shortage of coal, been in a worse dilemma 
than is the Birmingham Corporation Gas Department to- 
day. There is no strike; and we can undertake to say the 
Gas Committee and their General Manager have seen to it 
that this winter shall not find the works short of coal. Yet 
for the second time within recent weeks, the Committee 
have had to prominently appeal to their ordinary patrons 
to economize in consumption—particularly by the sparing 
use of gas-fires, and during the coming two months which 
always produce the days of maximum output. It isthe irony 
of fate that placed Sir Hallewell Rogers, the Chairman of 
the Birmingham Corporation Gas Committee, in the Presi- 
dential Chair of the British Commercial Gas Association— 
an Association for promoting sales of gas and educating the 





public as to its applications, conveniences, and thermal and 
other qualities—just at a time when he is compelled to say, 
and to say seriously, to the people of Birmingham: “ Please 
“‘ do not consume so much gas as you usually do during the 
“ coming season of the year.” It is awkward that necessity 
so compels ; it really cannot be helped. We are, however, 
rather pleased than otherwise to see that the Committee 
have had to make a second appeal to the public, because 
the fact that the first appeal has not had sufficient effect, 
and that a second and more urgent one is necessary, tes- 
tifies that it is a hardship for the public to relinquish any 
part of the liberty hitherto enjoyed to consume gas ad Jib. 
We distribute our sympathies equally between the public 
and the Committee and the staff of the department. 

The whole blame for this condition of things in Birming- 
ham must be laid on the Kaiser and the domineering Prus- 
sian militarism, and not upon the Corporation Gas Com- 
mittee because they foresee trouble if there is not economy 
with gas in the households of the city and district. A short 
time since it was stated that in the then previous six months 
the output of gas from the city gas-works had been 13} per 
cent. in excess of the output in the corresponding half year. 
Now the consumption is something like 30 million cubic 
feet per week in excess of the corresponding weeks of last 
year; and the weeks of ordinary maximum demand loom 
threateningly before the Committee. The vigorous activity 
in the district in turning out war material is the cause of 
this violent inburst on the Committee’s resources; and the 
high-water mark of this special demand is not yet. The 
requirements for munitions work the Committee must meet 
at all costs. There must be no curtailment in that direc- 
tion; the curtailment must be in the direction where least 
harm will be done, and that is among the ordinary con- 
sumers. There inconvenience will only be temporary. Of 
course, no forecast as to works’ provision could take into 
account the necessities of a war of such extent, intensity, 
and duration as the present one. No blame attaches to the 
Committee or their advisers in this respect. The works 
as they stand are well able to meet the maximum weeks’ 
demands, with a margin to spare for fluctuations. But the 
measure of possible requirement has been all upset by the 
abnormal conditions, which, being unknown, could not be 
legislated for. New carbonizing plant, however, is to be 
constructed as quickly as possible. Associated is another 
difficulty. The department has not at command the maxi- 
mum amount of labour which they employed at seasons of 
maximum output in times of peace; and yet they have 
this embarrassing call upon them. 

Sir Hallewell states that the demand for gas for munition 
purposes has not attained its maximum, and that there are 
further developments within sight. The condition suggests 
that the resources of the great capital of the Midlands are 
being strained to the utmost for munitions work. There 
must, however, be limits to accommodation and ancillary 
services even ina place like Birmingham ; and while the 
factories and energies of the city are being taxed in this 
way, there are other districts that could do with a part of 
the wealth of work that is being enjoyed by this and other 
great centres. The war work has wide distribution already, 
owing to its immensity; and admittedly still greater distri- 
bution and fractionation would not subscribe to economy. 
It is only reasonable, too, that to the centres of greatest ex- 
perience the largest demands should flow. But it means a 
lot of capital being put into the war (through munition work) 
which will not be lucrative, or but poorly so, when the war 
is Over, or, at any rate, not for some time. But whatever 
additional capital is specially spent in connection with gas- 
works for meeting the requirements for war material can 
be looked upon as money spent a little in anticipation of 
ordinary needs. There are greater fluctuations in demand 
to be met by gas-works to-day than used to be the case; 
and trade and heating consumption will in future augment 
the variations. Provision has to be made for this; and any 
extra plant now installed will come in useful in this respect. 
The capital expenditure having been incurred, and the plant 
available for additional business, will also supply a good 
stimulus to effort to secure new business connections or in- 
creased use of gas by existing consumers. The gas industry 
has considerable scope in industrial and domestic purposes ; 
and everything points to the best efforts being put forward 
in days which we sincerely hope are not far ahead to produce 
business developments of very considerable order. Our chief 
competitors are looking to that time; and there are signs 
that they mean to make a good fight for fresh business as 
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soon as there is any release from the bondage of current 
circumstances. 

However, in this article we have run from the present to 
the future. Returning to the present, and to Birmingham, 
it is hoped the consumers will now heed the economizing 
appeal of the Gas Committee, who naturally do not like 
turning business from their door, and would not do so if it 
could be avoided. But we are living in strange times, in 
times of unusual requirement, and strange things have to be 
done. This is one of them; and the gas consumers must 
patriotically put themselves toa little inconvenience in order 
that the factories of Birmingham and the district engaged on 
war material may have their efficiency and volume of output 
maintained at the highest possible level. 


Lighting of Works’ Yards—* Side Issues.” 


Tue members of the Illuminating Engineering Society last 
Tuesday had a discussion on the first report of the Com- 
mittee appointed by the Home Office to consider the subject 
of the lighting of factories and workrooms. The discussion 
was opened by the reading of an interesting paper by Mr. 
Leon Gaster, the principal feature of which was the mar- 
shalling and dealing with the published comments on the 
report. There were two or three criticisms of the recom- 
mendations regarding minimum values; but the general 
tendency of the discussion was a desire that the Committee 
should go farther than they have done. 

As to the criticisms of the recommendations about mini- 
mum values, with one exception, they were not serious. 
The exception was furnished by Mr. A. Cunnington, who 
has a large experience of lighting in connection with the 
London and South-Western Railway Company; and he 
questioned the prescription of “not less than 005 foot- 
“ candle ” illumination for open spaces, such as goods yards. 
He finds oor foot-candle is sufficient; and he instanced 
a yard where this is the minimum, and the cost of the light- 
ing is £300 a year. This cost, he says, would be raised to 
£1500 if the 0-05 foot-candle were settled as the legal mini- 
mum limit—an increase that would be a serious business for 
one yard. In this connection, we questioned the adequacy 
of the 0-05 foot-candle, if enacted without qualification, for 
all open spaces or yards of works and factories ; and we did 
so with experience of works where dangerous conditions 
abound during the hours of darkness, unless anyone is well 
accustomed to the pitfalls, and knowledge causes an exer- 
cise of due care. Mr. Gaster, without mentioning the name 
of the “ JouRNaL,” says: “I notice that in one journal the 
“ suggested value of 0°05 foot-candle in such areas is spoken 
“of as absurdly low.” What we actually said was “is 
“absurd as a general prescription.” And the recommenda- 
tion does suggest making it a general prescription. This 
is how it reads: “In a/l open spaces in which persons are 
“employed during the period between one hour after sun- 
set and one hour before sunrise, and in any dangerous parts 
of the regular road or way over a yard or other space 
forming the approach to any place of work, the illumina- 
“tion on the horizontal plane at ground level shall be not 
“less than o-o5 foot-candle.” So that this prescription, it 
is intended, shall cover not only open spaces, but “any 
“ dangerous parts” over the ways leading to any place of 
work. In other words, there is no difference made between 
“open spaces” and the “dangerous parts” of the roads 
through the works. We know of many yards in which in the 
open spaces the 005 foot-candle, or even Mr. Cunnington’s 
oor foot-candle would suffice. But in these same yards 
there are several ways of reaching the many places of work 
where a higher minimum value would be preferable. Sup- 
pose an Act of Parliament was passed in which the Com- 
mittee’s recommendation that the illumination should not 
be less than 0°05 foot-candle for open spaces were adopted 
without qualification, what would happen in the case of an 
accident, and an action followed in which negligence was 
attributed through ill-lighting? If the illumination was 
“not less than 005 foot-candle,” the owners could set this 
up as a defence, and offer, as proof that they were not 
negligent, the prescription of the Act of Parliament. In 
our opinion, something more ought to be done to discrimi- 
nate between “ open spaces”’ and the “ dangerous parts” in 
roads, and not, an hour after sunset, give the owners of the 
works a protecting point (this, of course, would not refer to 
employers’ liability or workers’ compensation cases), in 
respect of “dangerous parts,” as low as 0°05 foot-candle. 
Anyway, before the recommendation is put (if ever it is so 
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put) definitely into an Act of Parliament, it would have to 
be hedged about with certain qualifications. 
In another part of the paper, Mr. Gaster says that a few 
of the criticisms of the technical papers are based on the 
impression that the merits of one or another illuminant have 
not been sufficiently emphasized in the Committee’s report. 
He ventured to think that the partizans of particular illumi- 
nants do not sufficiently realize how greatly these “ pre- 
“ sumed” advantages depend upon local circumstances, and 
how frequently some “apparent drawback” is due not to 
intrinsic defect in the illuminant as much as to the unsatis- 
factory manner in which the illuminant is used. Then he 
goes on to say that it is better to aim at constructive work 
of value to the public and industry as a whole than to 
embark on “ controversial side-issues.”” There is a genuine 
vagueness about all this; and it is not definitely known 
what Mr. Gaster is referring to when he speaks of “ pre- 
“ sumed” advantages, and “ side-issues.” We can make a 
shrewd guess; but if the Committee are aiming at “ con- 
“ structive” work, they cannot afford to ignore “ presumed” 
advantages or disadvantages, “intrinsic defects,” and even 
what Mr. Gaster is pleased to term ‘“side-issues.” Part 
of the “constructive’’ work is acknowledged to be the pro- 
tection of the eyesight of workers, and is, in this connection, 
glare, intrinsic brilliancy, the composition of light, eye 
fatigue, due to the character of lights, ‘ presumed,” advan- 
tages or disadvantages, and merely controversial “side- 
“issues.” Over them the Society of Illuminating Engineers 
have profitably spent much time; and they constitute the 
very lines along which certain speakers—Mr. W. R. Cooper, 
Mr. Justus Eck, and others—are anxious that the Depart- 
mental Committee should pursue their work. Mr. Cooper 
spoke of the high intrinsic brilliancy of the metallic fila- 
ment lamp, and of the still greater defect in this respect of 
the falsely named “half-watt” lamp. Mr. Justus Eck was 
pained over the extending necessity for spectacles. 
However, the intrinsic defects of the lamps in question 
can, of course, be mitigated and made practically or wholly 
innocuous by merely screening them from the eyesight of 
workers. But a considerable number of engineering shops 
and the rooms of many factories do not lend themselves to 
the adaptation of indirect or semi-indirect lighting with the 
same ease as the drapery and millinery shops of the West- 
end; and the attempt to adapt such systems in some such 
places would mean the eviction of lighting economy and effi- 
ciency. If, in this matter, the Committee want to be con- 
structive, if in this matter they really desire to be bene- 
factors to factory workers, then they cannot afford to be shy. 
If one form of light has objectionable defect in greater 
degree than another—a defect that is injurious to the pre- 
cious optical organs—then let them say so, and at the same 
time tell factory owners and architects how the defect can 
best be dealt with so as to make it absolutely harmless to 
the workers, who are in the unfortunate position of being 
compelled to labour under the light that their employers 
think is the best or is sufficient for them. If, in cases, cor- 
recting devices cannot be readily applied, then let the Com- 
mittee tell the factory owner which light of the two is, with- 
out the correcting devices, the less harmful to the eyes of 
his workers. We, like Mr. F. W. Goodenough, do not want 
the Committee to hurry unduly with their work. It is a 
case in which the greatest good will accrue by proceeding 
slowly, though it is hoped it will not be too slowly. But we 
understand that the Committee desire their work to be con- 
structive, and they themselves benefactors to factory owners 
and workers, and through them to the country. 








Candle Power from a Ton of Coal. 


The President of the Institution of Electrical Engineers (Mr. 
C. P. Sparks) has exposed himself to considerable criticism if one 
liked to be ungenerous. He says: “ Apart from hygienic reasons, 
it is certain that electricity will prevail more and more as an illu- 
minant, owing to the greater number of candle-power-hours that 
can be obtained from a ton of coal by using electricity as com- 
pared with gas. With electricity generated in modern power 
houses using 25 B.Th.U. per watt-hour, and with 85 per cent. effici- 
ency of distribution, the number of candle-power-hours obtained 
per ton of coal is, with metal filament lamps of 15-candle power 
to 20-candle power no less than 750,000, as compared with 260,000 
in the case of gas—gas mantles of 20 candle power and 13,000 





cubic feet of gas per ton of coal carbonized being assumed, 
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The amount of coal required with electricity for small units 
of light is thus only one-third of that necessary for an equal 
“illumination with gas.” Thatis avery narrow comparison. We 
are not particular about questioning Mr. Sparks’ figures. It is 
not really worth while. But, in passing, it may be pointed out 
that Mr. Nicol, in his letter in last week’s issue, stated that, in a 
modern turbine generating engine, 1 ton of coal on the average is 
converted into about 746 Board of Trade units. Now if an effi- 
ciency of 1 candle per 1°25 watts is allowed, using metallic fila- 
ment lamps, we have per unit 800 candle-hours, which makes per 
ton of coal 596,800 candle-hours, and not 750,000. But the com- 
parison by Mr. Sparks is a senseless one. The consumer has 
no care as to the candle-power-hours obtained per ton of coal. 
His interest, as a rule, lies in another direction; and that is as 
to which illuminant can give him the greatest number of candle. 
power-hours for any given coin. Candle-power-hours are not the 
only things produced by the gas industry from a ton of coal. 
There is the coke, the tar, the ammoniacal liquor, and the multi- 
tude of necessaries to the world recovered from the last two bye- 
products. The electricity supply industry does not put its coal to 
this profitable use. If the gas industry wishes—and it does do so 
with some part of its coke—it converts it into water gas, and so 
the ton of coal yields (when this is done) many more thousands 
of cubic feet of gas than the 13,000 spoken of by Mr. Sparks. 
This gentleman took too limited a view of his subject. He should 
study it afresh; and at the same time consider the thermal value 
obtained from a ton of coal by the electrical method and by the 
gas-making process. He may in this connection find Mr. Nicol’s 
letter of last week helpful to him, excepting that he may take it 
the 3 gallons of tar mentioned there should be 10 gallons. 


The Industrial Gas Salesman. 

Frequent reference has been made to the fact that the com- 
plete gas salesman must to-day be a man who has not only all the 
attributes essential for commercial work, but those requisite for 
carrying on the work with technical efficiency. It is not every 
gas salesman who has the capacity which will enable him to get 
beyond purely commercial work; and such a man is of no use 
whatever for the development of the industrial branch of the gas 
industry’s business. He may do it more harm than good. In 
a paper which Mr. B. W. Brooks, the Special Representative of 
the Gas Light and Coke Company in their industrial gas work, 
read to the London and Southern Junior Association last Friday, 
a point is made, right at the outset, of the requirements of the 
industrial gas salesman. He defined an ordinary salesman as 
a person capable of creating a desire within another person to 
become possessed of a certain article. But in connection with 
the applications of gas to industry, he must possess more than 
ordinary qualifications—chiefly (said Mr. Brooks) constructive 
ability. A good deal more than this must be incorporated in his 
talents. The opportunities for gas in industry are so multifarious 
and so different that the man who can creditably and successfully 
fill the post of salesman and adviser must be a man with a good 
range of gifts. Before constructive ability can be exercised, the 
same person must have the capacity for investigating and assimi- 
lating information as to processes in the different local indus- 
tries in which heat is required; and then will come in the con- 
structive ability, and the capacity to practically demonstrate the 
suitability of the recommended appliances. The various example 
processes in which gas is used, and with which Mr. Brooks deals, 
each with a conciseness that is in itself admirable, to say nothing of 
the thousand-and-one other uses of gas in industrial operations, 
indicate the considerable capacity that the man should possess 
who essays to take control of this particular branch of the busi- 
ness of a gas undertaking supplying an industrial area. 


A Suggestion. ins 


Here is a point which, whatever reasons may exist for the 
state of affairs it reveals, is well worth consideration by British 
manufacturers. It is on the subject of foreign competition for 
trade in Argentina, and is contained in some information received 
from a reliable source by the Commercial Intelligence Branch of 
the Board of Trade. In the five years from 1908 to 1912, the 
United Kingdom, France, the United States, and Germany sup- 
plied about two-thirds of the imports into Argentina. One-third 
of the imports from the United Kingdom consisted of coal and 
material for railways, and over one-third of those from the United 
States were represented by timber, crude oil, and lighting oil. 








Taking the year 1913, and excluding these items, the increase in 
the imports over 1908 was 89 per cent. in the case of Germany, 
57 per cent. for the United States, 40 per cent. for France, and 
33 per cent. for the United Kingdom. It is pointed out that, 
owing to the war, former German sources of supply are stopped 
or curtailed, and that it is quite possible all articles in which 
Germany had a trade with Argentina can be replaced by British, 
French, or American goods. As a matter of fact, out of every 
hundred classes of goods supplied by Germany, only 26 are not 
in competition with the three countries named. Of Germany’s 
total export trade to Argentina, 85 per cent. of its value was 
in competition with the United Kingdom, Frauce, or the United 
States. Strong efforts are, it is stated, now being made by these 
countries to take advantage of the situation created by the war, 
especially in respect of the articles most in demand, which are 
German goods. A list is given of those things in regard to which 
the requirements would under normal conditions be satisfied 
by German manufacturers, and which should consequently now 
offer exceptional opportunities to British manufacturers. Among 
these goods, it is noticed, are included gas-pipes, wrought-iron 
tubes, and connecting-pieces. 


British Engineering Organization. 


The circumstances which have thus given rise to a hint from 
Argentina, are also referred to by a Special Committee of the 
Engineers’ Club, who have drawn up some recommendations as 
the result of a year’s discussion, not only by them, but by mem- 
bers of the Club, and by many distinguished engineers and men 
of commerce, who have taken part in the debates, in order to 
organize the British engineering industry. The Committee pre- 
face their recommendations with the remark that, as the result 
of their deliberations and inquiries, they are convinced that the 
British engineering industry must organize without delay, to take 
advantage of present opportunities, and to meet the conditions 
which will follow the termination of the war, “ when our opponents, 
whose export trade has for the moment practically disappeared, 
will renew with increased fervour their characteristic methods of 
conducting a trade war against our industries.” The only thing 
that is needed, the Committee think, is an organization which 
embodies a broader and loftier view of the responsibilities, the 
opportunities, and the powers of our engineering industry. They 
remark that the development of our engineering export trade, in 
particular, has been highly unsatisfactory for some years, while 
Germany’s rate of progress has been phenomenal. 


A Representative Association Proposed. 


To meet the circumstances, what is wanted, they say, is 
voluntary organization and co-operation of the whole industry ; 
and they suggest the formation of an association on a non-trading 
and non-interference-with-prices basis, to comprise British manu- 
facturing concerns in all branches of engineering. The associa- 
tion should “aim at the inclusion of every such concern, have a 
constitution giving it a legal status framed on broad principles, 
and possess an efficient and energetic management.” Such an 
association, if it could be formed, would no doubt be capable of 
doing all the good things—and they are many—which the Com- 
mittee set out as possible in their report. But the securing of 
“ every” eligible member is usually a lengthy task in connection 
with an organization of any character—proof of which, it may 
be parenthetically remarked, has been provided in connection 
with the gas industry. An annual subscription of one-tenth of 
1 per cent. of the £300,000,000 invested in the British engineering 
indfstry, would certainly produce £300,000, with which a very 
great deal could be done to combat German trade methods; but 
some hard work, we are afraid, lies ahead of whoever tries to 
collect this sum. It should be added that the opinion of the 
Committee is that the multiplication of organizations is undesir- 
able; and if an existing organization would so modify its consti- 
tution and extend its operations as to give effect to their sugges- 
tions, it would be better than establisbing a new association. The 
undesirability of multiplying organizations, if avoidable, is evi- 
dent; the only doubt is as to whether any existing one will feel 
itself capable of adequately filling the réle suggested for it— 
admirable as the proposals are. 











The gross amount of the personal estate left by Mr. Joseph 
Hepworth was £46,985; and by Mr. Adam MacPherson, of Kirk- 
caldy, £23,858. 
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STANDARDIZATION OF THE QUALITY OF THE 
GAS SUPPLIES IN THE UNITED STATES.* 


Tue Bureau of Standards at Washington has recently issued a 
third edition of the “ Circular” dealing with regulations for con- 
trolling the character of gas supplies, of which the first edition 
was issued in the spring of 1912 [vide “ JourNnaL,” Vol. CXVIII., 
pp. 501, 576, and 634], and a second edition in October, 1913 
[vide * JouRNAL,” Vol. CXXIV., p. 801]. 


The present edition contains much more matter than the first, 
and there has been a general re-arrangement of it. The circular 
is now divided into five parts, of which the first is a discussion of 
technical specifications, the second deals with the enforcement of 
technical regulations, the third with proposed forms for regula- 
tions, the fourth gives a summary of laws in force, and the fifth 
treats briefly of the manufacture and distribution of gas. Appen- 
dices contain a number of tables of statistics of gas supply in the 
United States. 

The Bureau of Standards in its circular assumes that checks 
must be imposed by the State or public authorities on gas under- 
takings in order to ensure that the consumers of gas get the 
service which they require. What would be the fate of a gas 
undertaking which, unhampered by such checks, proceeded to 
provide a gas supply which was other than that required by its 
consumers, is a question which the Bureau does not try to raise. 
Having regard to the fact that for all the principal uses of gas at 
the present day the gas undertaking is faced with keen competi- 
tion from electricity supply undertakings, oil, petrol, and carbide 
dealers, and coal merchants, it is fairly obvious that the share- 
holders in a gas undertaking, in their own interests, would not 
allow their officers to render a supply to the public which would 
not afford the best service which gas can give. 

Unless there are conditions of gas supply in the United States 
of America of which we are not aware, we cannot but think the 
Bureau of Standards has taken a retrograde step in endeavouring 
to further the establishment of State standards of quality and 
methods of testing when the whole tendency in this country, where 
such standards have prevailed for many decades, is towards their 
gradual removal, and, one may predict, eventual abolition. The 
only proved effect of the imposition of such standards on gas 
undertakings, in nine cases out of ten, is the enhancement of the 
price of gas to the consumer. Any collateral advantages to him 
are negligible in the present competitive conditions. Half, or 
perhaps even a quarter of, a century since, there was perhaps 
some adequate ground for the imposition of State standards of 
the quality of gas and control of the same by testing; but it is a 
matter of surprise to us that the Bureau of Standards of a pro- 
gressive country does not appear to have realized that times and 
conditions have changed. 

Without labouring this point further, if it be conceded that 
State standards for public gas supplies are necessary or desirable, 
the new edition of the circular issued by the Bureau of Standards 
at Washington furnishes a lot of excellent suggestive material. 
The discussion of technical specifications, which occupies the 
first part of the circular, purports to consider only the technical 
provisions as to the quality of gas and gas service; bunt it is 
admitted that regulations for ensuring satisfactory service must 
be considered from the standpoint of their probable effect on the 
cost and selling price of gas. In fact, the economic aspect of gas 
supply overshadows all academic considerations. Candle power 
is admittedly an obsolete criterion of the value of gas except to a 
small number of consumers who deserve little State support for 
their conservatism in preferring wasteful methods of consuming 
gas. The Bureau rightly states that the tendency is towards the 
adoption of heating values only. “A nominal candle power gas 
will be sufficient for use in the few places where an open-flame 
burner is preferable to a mantle light. . 

With regard to heating value, the Bureau recommends the total 
or gross heating value of the gas as more suitable for use in tech- 
nical specifications than the net heating value. There is an inte- 
resting discussion of the question whether the standard illumi- 
nating or calorific value should be based on the cubic foot of gas 
standing under the average local barometric pressure of the dis- 
trict of supply, or whether the standard pressure of 30 inches of 
mercury should be accepted universally. The question is obviously 
one which bulks larger in a country where there are many great 
differences of altitude, and is of relatively little importance to gas 
consumers in this country, where gas is seldom consumed at alti- 
tudes much above rooo feet. A difference of 1000 feet in altitude 
alters the mass of gas in one cubic foot only to such an extent 
that the calorific value per cubic foot differs by about 3 per cent. 
Since, however, at 1000 feet the boiling point of water is lower 
by about 2° than at sea level, about 1} per cent. less heat is 
required to raise water from ordinary temperature to boiling 
point at that altitude. This is some set-off to the consumer for 
the 3 per cent. reduction in the calorific value of a cubic foot of 
gas due to the attenuation of the gas by the low barometric pres- 
sure. Wethink that the Bureau has taken no account of this point 
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in its discussion about the merits of standard pressure against 
average local pressure for a cubic foot at the gas-testing station. 
The Bureau recommends that in general gas supplies should be 
of 600 B.Th.U. gross per cubic foot, although in cases where un- 
enriched coal gas or bye-product oven gas is sold 570, or even 
550, B.Th.U. might be a more reasonable standard. Clearly 
this is a matter which must depend on the coal and oil supplies of 
each country; and it is possible that, having regard to the immense 
oil resources of the United States, the Bureau is justified in sug- 
gesting a standard of calorific power which is appreciably higher 
than that which has been found to be the most economical in 
Great Britain. 

The discussion of testings of illuminating power deals at some 
length with the effect of altitude on the light of flame standards 
of light, and of gas-flames. The circular states, on the basis of 
results of tests which have not yet been published, that “ the 
current method of testing gas for candle power is such that the 
candle power reported for gas at high altitudes is greater than its 
actual value, but usually somewhat less than sea-level value for 
gas of the same composition.” The Bureau considers that ‘the 
actual candle power of the gas under the conditions of use of the 
gas should, if possible, be the basis of rating, for the same reason 
that the actual heat delivered should be the basis of the heating 
value to be specified.” The circular implies that the candle 
power of the standard lamp has been over-rated in the past, owing 
to the lack of precise information as to the variations of candle 
power with atmospheric pressure. This information, it says, will 
shortly be supplied ; and then it will be possible to rate pentane 
and other flame standards according to their actual candle power 
in different average atmospheric conditions. 

In this comment the Bureau appears to have ignored the care- 
ful determinations of the effect of changes in atmospheric pres- 
sure on the light of the pentane 10-candle lamp and other flame 
standards which have been made in this country. It will be in- 
teresting to observe whether the results of the Bureau’s observers, 
when published, differ from those of British observers. The rela- 
tive effect of differences in barometric pressure on the light of the 
flame standard and of the gas-flame of the testing burner is of 
much smaller importance here than in the United States, owing to 
the fact that no towns in this country are at any really consider- 
able altitude. 

The Bureau adheres to its former preference for the flat-flame 
burner, consuming gas at the rate of 5 cubic feet per hour, as the 
standard test burner. This is, in part, due to the fact that gas 
of 600 B.Th.U. gross is unlikely, in the present conditions of gas 
manufacture, to afford less than 12 candles if coal gas, or less 
than 18 candles if water gas, when consumed in a good flat-flame 
burner at 5 cubic feet per hour. Generally speaking, the Bureau 
thinks the gas supplied should be of 14 to 16 candle power in 
flat-flame burners; but in the few American States where coal 
gas only is made, or where coke-oven gas is supplied, from ro to 
14 candles may be prescribed. 

In regard to purity, the Bureau considers that sulphuretted 
hydrogen may be somewhat more objectionable than other sul- 
phur compounds; and it would impose a test with lead acetate 
paper with carefully defined conditions which gives it a practically 
quantitative significance. Where the presence of sulphuretted 
hydrogen in gas is detected, the company should be allowed three 
days in which to take steps to ensure its removal from the system ; 
and penalties should be imposed only if sulphuretted hydrogen is 
detected after the lapse of this time. The Bureau suggests thaf 
the company should berequired to supply gas containing not more 
than 30 grains of sulphur per 100 cubic feet, which limit it con- 
siders will give relief to the company in localities where coals 
containing much sulphur are used. It states that thereis no diffi- 
culty in maintaining sulphur in water gas below 20 grains per 100 
cubic feet. Clearly, the admissible limit for sulphur in coal gas 
must, in the absence of special purification for the removai of 
sulphur compounds, be fixed solely with regard to the available 
supplies of coal in the country, and the limit of 30 grains may be 
reasonable in America, whereas it would be too high for Great 
Britain. 

The Bureau thinks it is best to prescribe a limit for the amount 
of ammonia permissible in the distributed gas, and to test once a 
week, without warning, to ascertain that the limit is complied with. 
A 5-grain limit, it is said, would usually be proper; but in thecase 
of a few works, it might be necessary to extend the limit to 10 
grains per 100 cubic feet. No limit is required for works which 
produce water gas and oil gas only. The Bureau is not favour- 
able to the imposition of a limit to the amount of carbon mon- 
oxide, chiefly on the ground that a large proportion of the cases 
of death or illness caused by gas poisoning are suicidal, or due to 
drunkenness or gross ignorance, and that a small reduction in the 
proportion of carbon monoxide in the gas would not appreciably 
diminish the seriousness of the results in these cases. 

In regard to pressure, the Bureau suggests that both maximum 
and minimum pressures should be prescribed—the manner of doing 
so being to fix a normal, or standard, pressure, and to make the 
requirement that the pressure shall never vary by an amount 
more than 2inches above or below the normal pressure. Further, 
the maximum pressure should never be greater than twice the 
minimum pressure. Alternative prescriptions are suggested ; 
but, generally speaking, the object of the Bureau appears to be 
to secure to each consumer a supply of gas at a sufficiently high 
pressure, and to prevent any excessive fluctuations in pressure. 
Whether a gas undertaking nowadays would be so misguided as 
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to supply gas at an inadequate pressure, and thereby risk losing 
its customers, appears to be a consideration which the Bureau 
has overlooked. Experience in this country shows that, even 
where pressure prescriptions still remain in Acts of Parliament, 
testing for pressure has fallen into desuetude. 

The second part of the Bureau’s circular, relating to the enforce- 
ment of technical regulations, discusses the general regulation of 
gas supplies by the State Authorities as distinct from the Federal 
Government, and the inspection or testing by municipal authori- 
ties. This subdivision of the public control of gas supply has 
necessarily no parallel in this country, though it may well be 
essential in a country covering so wide an area as the United 
States of America. If Wales, Scotland, and Ireland were granted 
Home Rule, there might be a set of different model clauses for 
Gas Acts for each of the three countries, each differing from one 
another, and from the English set, and each applicable only to 
the gas companies operating in the particular country. If this 
were the case, it would be desirable for some central authority, 
similar to the Bureau of Standards, to attempt to unify the model 
clauses throughout. 

The general tenor of the proposed forms for regulations, which 
are dealt with in Part III. of the circular, has been indicated in 
the foregoing review of Part I., and need not be discussed further. 
The summary of the laws in force is given in Part IV. These laws 
are divided into two groups—viz., the regulations made by State 
authorities, of which those in force in 31 States are quoted, and 
the regulations of municipalities, of which a tabular statement 
is given. This summary should prove useful for reference when 
questions of prescriptions for the control of gas supplies are under 
consideration. 

The fifth part of the Bureau’s circular contains a concise state- 
ment of the composition of town gas, and its method of manufac- 
ture and distribution. It is intended to assist persons unfamiliar 
with the gas industry to grasp the reasons for the recommenda- 
tions which the Bureau has made in its circular. 

The circular bears evidence of very careful compilation and 
revision; and while we think its recommendations as a whole 
would, if adopted, inflict a superfluous burden on the gas-using 
community, there is no question that, from the standpoint of the 
compilers, the circular represents a conscientious effort to render 
the publica service. We could wish that so much care and 
energy as have been expended in its production could have been 
directed into more useful channels. 


s 


ELECTRICITY SUPPLY MEMORANDA. 





Tue days of the old muddled methods of providing for the illum- 
ination of factories and workshops are slipping into the back- 
ground; and we hope in time to see the crudity in this matter 
something that has only historical repre- 
sentation. A lot has of late years been 
learned about such lighting; and the piece- 
meal information of these years has now, 
for the edification of all concerned who desire to be edified, been 
packed together in the recently issued report of the Home Office 
Lighting Committee. The disposition of lights just as it suited 
the arbitrary notions of the fitter, or in rows with mathematically 
measured spacing, will not do to-day if artificial illumination is to 
contribute to factory economy and efficiency. The selection of 
the units of lamps that should be employed must also not be left 
to the mere opinion of the fitter. Illumination—both general and 
local—must to-day fit the place and the work, must aid in the 
performance of the latter and in raising the efficiency of factories, 
and so contribute toanincrease of output. It must also subscribe 
to safety. We have before referred to the importance of the sub- 
ject, in view of the pressure upon factories to-day in connection 
with war work. A great deal more work is now being done in 
factories at night time than ever before; and this is a good reason 
for seeing that the lighting is of the best possible order for facili- 
tating the realization of the maximum result in output. In this 
matter of scientific and efficient illumination, the gas industry 
must not be behind the electrical industry. We notice that the 
General Electric Company are discerning. They see in the pre- 
sent a fine opportunity for pressing their wares in the way of 
lighting fittings, and they make a point of what is grandiloquently 
called an “ illuminating engineering department,” to advise on all 
lighting problems. The department is said to be fully equipped 
for the design of new installations, and for the remodelling of old 
ones. The Company are thus disinterestedly willing to transfer 
the task of planning-out illumination systems from the layman to 
the expert—that is to say, they offer to place the intellectual and 
trained resources of the department at the service of factory 
owners, in order that their establishments may contribute to the 
attainment of the highest possible efficiency. 
Naturally the Company want to get some- 

Progress in Efficiency. thing out of this enterprise; and that is 
a very proper desire. The scheme is 

simply a way of getting business; and it is both a legitimate and 
an enlightened way. Factory owners, however, who think that, 
by having recourse to the department, they are going to get some- 
thing for nothing, must not feel disappointed when the estimates 
come in. Such departments are not kept running without cost. 


Lighting Efficiency 
and Factory Output. 


When these excellent people design installations if they wish them 

to be scientifically accurate, and innocent of harm to-the optical 

organs, they will probably advise the use of half-watt lamps, with 

the shielding bowls or other devices which are essential to the 

lamps, and which help to supplement revenue, and so the user’s 

initial expense. It is one of the grand things about the evolution 

of electric lamps, that, with all new advances in efficiency in rela- 

tion to consumption, it becomes more and more imperative that 

auxiliary devices should be adopted to prevent the offensively 

glaring lamps doing injury. The manufacturers of electric fittings 

have no objection to advances that bring more grist to their mills. 

But the fact remains that manufacturers of incandescent gas- 

lamps—low and high pressure—can put before factory owners 

scientific schemes of lighting (without compelling a large outlay 

on all sorts of auxiliary appliances) which will not only give high 

illuminating efficiency, but will help to the visual efficiency of the 

workers, without damaging their sight. We hope the lamp manu- 

facturers of the gas industry are following up the Home Office 

Lighting Committee’s report, and trying to get new business from 

factory owners, by offering expert assistance. Now is their time. 

Of course, factory proprietors may say they are much too busy on 

munitions work to at present give attention to changes of the kind; 

but if the proposition is one that will add to their capacity for 

carrying-on munitions work, they ought not to be too busy to give 

it consideration. The country wants everything done that can be 

accomplished to increase output, and improved illumination is a 

means of doing this. 

Bat there is a good proportion of factory 

owners who, unless they are subject to 
inspection and penalty for default of regu- 

lations, will not move from their old ways. 

It is passing strange that so-called business men should need 

compulsion to produce economy and increase works’ output, which 

mean to them additional profit. But soit is. And in this matter 
of illumination it is not possible, during war time, to get immediate 
legislation which, as in the case of sanitation and other matters, 
will act compulsorily. Good evidence of this indifference is found 
in the report of Mr. G. Scott Ram, the Chief Electrical Inspector 
of Factories. Time after time, he has complained of the neglect 
in factories of the Home Office electrical regulations; and, in the 
report just issued, he again refers to the trouble. Under the com- 
petitive system, contractors put in inferior apparatus and materials 
on account of cheapness; and (the Chief Inspector omits to men- 
tion this) where there is not competition, the factory owners have 
to pay through the nose for installations. But the inferior appa- 
ratus means that the factory occupier has to suffer, and has to 
incur greater expense in having matters put in order than if he 
had paid for proper material and installation in the first instance. 
Electrical equipment is something that does not lend itself to 
shoddy work if there is to be continual satisfaction. The obvious 
course is for factory owners, or their advisers, to specify that the 
equipment must be in accordance with the regulations. If, then, 
the expert inspectors find it does not so accord, the contractors 
can be called upon to put it in order at their own expense. This 
is the only way to break down the evasion of the regulations. 
The report says that two of the Divisional Inspectors have drawn 
attention to the inefficiency of earth connections in many installa- 
tions, and they enumerate other dangerous conditions. The elec- 
tricity supply industry ought to set up a campaign against this 
bad work, which does no good to reputation on the score of safety. 
During the year, it is mentioned, there were four prosecutions for 
breach of the regulations; and penalties of £5, £10,and £50 were 
imposed in three instances. One case was dismissed on technical 
(legal) grounds. 


Dangerous 
Installations. 


Some of our electrical critics have the 
bad habit of girding at the gas industry 
on the point of risks attaching to it, for- 
getful that their own industry is full of 
testimony of dangers to life and property. These critics are of the 
class of myopes who used to squeak out, with monotonous regu- 
larity, “Gas must go,” and who are now having it forced upon 
their dull imaginations that, if gas had gone, the Kaiser would by 
this time have been lord of the greater part of Europe and the 
British Isles. It is a war of high explosives; and the country had 
not the high explosives at the beginning of the war, while Germany 
had, and nearly reached Paris in consequence. Over 600 gas 
plants in this country {and the number is increasing) are car- 
bonizing coal and rescuing every minute of the twenty-four hours 
the necessary ingredients for these high explosives. The elec- 
trical myopes are silent, and nothing can now stir them to, re-utter 
their fatuous phrases as to the extinction of gas. The same with 
the dangers of gas. They decline to treat of them comparatively 
with electricity. Mr. Scott Ram’s report annually supplies them 
with some melancholy data—data which prove how essential is 
his special department. He reports that last year the number of 
electrical accidents in generating stations providing supplies for 
public service and for electric railways and tramways was 65, 
of which three were fatal, and at other stations there were 34, of 
which one was fatal. The total number of accidents—gg—com- 
pares with 94 the previous year, and the fatalities four against 
three. In factories, there were 350 electrical accidents, of which 
16 were fatal. Now where in other parts of the Home Office 
report can electrical critics find the equivalent of these figures 


Accidents and 
Fatalities. 





referring to the use of gas in factories and workshops? In the 
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analysis of the total electricity accidents, it is observed that 65— 
the highest number—were due to portable apparatus, conductors, 
and flexible wires; 26 arising from the handling of flexible wires. 
There is one happy feature, and that is the number of accidents 
is less by 68 and the fatalities by one than in the previous year. 
The causes of the accidents were varied. Short-circuits, shock, 
fusings were among them. Unearthed portable drills and lamps 
contributed to the shocks. Altogether (as is seen from the fore- 
going) twenty cases of fatalities are recorded. Five of these were 
at high voltages; fifteen at lower ones. Mr. Scott Ram gives the 
“ probable ” voltages, in the case of the fifteen deaths, as follows: 
One fatality was at 290 volts; one at 265 volts; two at 440 volts; 
seven at 250 volts; one at 400 volts; one at 230 volts; one at 
140 volts; and one at 200 volts. The fatalities were all due to 
shock from alternating current. These accidents and fatalities 
do not include all that occurred from electrical causes during 
1914; they are only the ones that came within the cognizance of 
the Chief Electrical Inspector’s Department. 


In a previous paragraph, reference is 
made to cheapness and inferior installa- 
tion work. Some electrical installation 
work does not appear to be cheap. There has just been pub- 
lished a list of twenty-one tenders for the electrical installation 
at the Park Prowett Asylum for the Hampshire Joint Asylums 
Committee. The figures look as though they might be for the 
construction of the buildings for an asylum, instead of for merely 
the electrical installation. The lowest of the tenders is £15,480, 
and the highest £22,855—a difference of no less than £7375! It 
ought not to be difficult to find the first inmates for the asylum, 
if all these tenderers are offering on the same specification, and 
complying with it in all details. 
Subscribers to the British Commercial 
Co-operative Publicity. Gas Association will be interested in a 
little co-operative incident in Bradford. 
The electricity supply industry has not an organized publicity 
scheme in operation. But what is non-existent in a general way 
is in part made up for by spasmodic local effort, which is not by 
any means the same thing as our British Commercial Gas Asso- 
ciation. The Bradford Corporation Electricity Department and 
the local electrical contractors had recently (“ Electrical Indus- 
tries” states) a whole page editorial advertising supplement in 
the ‘“ Yorkshire Observer ;” the articles being devoted to electric 
lighting (with special reference to the “ half-watt” lamp, which 
bids for favour under a false title), and to electric heating. In 
the latter article, the “ideal properties of electric heating ” were 
emphasized. Is economy in relation to thermal value one of the 
“ideal properties?’’ The Electricity Department were financially 


supported in this effort by lamp makers and the local electrical 
contractors. 


Asylum Tenders. 


Motor-generators seem to be a source 
of great annoyance. A correspondent of 
the “ Electrical Review ” (signing himself 
“ Troubled”) says one which worries 
him makes a surging noise all over the building in which it does 
duty. He has tried to cure it by putting “‘ Masculite ” under the 
bed, but this bas no effect. He has tested the rings, and finds 
when running they are completely short-circuited. The set has 
been tested for balance, and has been found quite correct. Other 
people appear to have had trouble; and out of the letters received 
by the Editors of the ‘ Rev.ew,” they have published one from 
Mr. D. D. Rayner, of Wolverhampton—the others have been sent 
on to “ Troubled ” for his consolation. Mr. Rayner says he had 
a similar difficulty with a motor-generator some fifteen months 
ago; the only difference being that, in his case, thé machine had 
oil-ring bearings instead of ball-bearings. It was required for 
supplying direct current to a cinematograph arc; and, tested 
under actual working conditions, the surging noise was very 
noticeable. It was found that the trouble was due to the source 
of supply. In that part of the city, the single-phase current was 
supplied from a reciprocating set. The explanation given by Mr. 
Rayner is that the magnetic field of the single-phase motor being 
an oscillating one against a rotating field in the case of the poly- 
phase motor, the reciprocating motion of the engine is super- 
posed on this oscillating field, giving rise to the surging phen- 
omena, the resultant period of the superposed oscillation synchro- 
nizing with the natural period of vibration of the revolving parts. 
It was found that this trouble only occurred at the high speed of 
1500 to 1400 revolutions per minute. The noise being objection- 
able, it was decided to put in a six-pole set, giving a synchronous 
speed of 1000 revolutions per minute. When this set was tested 
wt situ, the trouble had entirely disappeared. Mr. Widlake in his 
article on the use of gas-driven generator sets for cinematograph 
Purposes had something to say about these troublesome and un- 
economical motor-generators. [* JourRNAL,” Aug. 4, 1914, p. 283]. 
In a letter which appeared, in our ‘“ Cor- 

Coke for Electricity respondence” columns last week, from 
Generation. Mr. E. W. L. Nicol on the subject of 
“Fuel Economy from the National 

Standpoint,” there is a case ‘that should appeal particularly to 
central station engineers. It shows that steam plants at muni- 
cipal and company controlled electricity generating stations are 
now among the largest consumers of gas coke, which is sufficiently 


Noisy Motor- 
Generators. 





indicative that loads subject to considerable and sudden variations 
may be safely dealt with by plants so fired. Considered ther- 
mally, the use of coke instead of coal in this way is of national 
importance ; but every station engineer must regard the matter 
from the financial side in relation to his own station. Mr. Nicol 
is able to give complete satisfaction on this head. He says the 
relative cost of evaporation with smokeless Welsh coal and coke, 
even at the normal difference in price, is invariably in favour of 
coke; while coke can usually compete successfully in cost with 
the higher priced bituminous steam coal, and it is smokeless. 
The maximum rate of combustion, and therefore the greatest 
steaming capacity, is attained with coke graded to pass through 
a 2-inch square mesh screen, and over a 3-inch screen of similar 
section. Experiments by the London Coke Committee and various 
boiler makers show that 1 Ib. of average gas coke, suitably graded, 
will evaporate the equivalent of 10 lbs. of water from and at 212° 
Fahr. There are other instructive particulars given, as well as 
information regarding coke breeze. In the concluding paragraph, 
Mr. Nicol explains that the relatively high evaporative value of 
gas coke as compared with bituminous coal of the same or greater 
heat value is to some extent due to the very small proportion ot 
hydrogen contained in the former (about 0's per cent.) and its com- 
paratively high radiant efficiency. 


SULPHURIC ACID MANUFACTURE. 





A Proposed New Method. 
Tue Consul-General at Chicago, states the “ Board of Trade 
Journal,” reports that a new method of manufacturing sulphuric 
acid is suggested in a United States Department of Agriculture 
Bulletin entitled the “ Production of Sulphuric Acid and a Pro- 
posed New Method of Manufacture.” 


The essential difference between the present method and the 
proposed new method is stated to be that in the latter the gases 
employed are drawn downward through a spiral flue, in place of 
being drawn through lead chambers or intermediate towers. It 
is asserted that the resistance of gases to the downward pull, and 
the constant change in their course through the spiral, tend to mix 
them very intimately. The fact that the gases constantly impinge 
on the walls of the spiral flue, which can be cooled either by air 
or water, makes it practicable to maintain the gases at a tem- 
perature most favourable for efficient yield of sulphuric acid. In 
laboratory tests in which the spiral was utilized, practically all the 
sulphur dioxide was oxidized to sulphuric acid; only traces being 
lost through escape or in the system. The lead spiral, however, 
is not intended to replace the Glover tower, or to do away with 
the Gay-Lussac tower. It is believed that while the lead spiral 
will take considerable lead, the great reduction it will effect in the 
chamber space will make it possible to construct a plant with con- 
siderably less lead than is required in the ordinary chamber 
system. 

The new type of plant requires no other device to accelerate 
the reactions, occupies much less ground space, and would not 
need such large buildings, and therefore should decrease the 
initial cost of construction. The method, however, has only been 
tried on a laboratory scale. The Bulletin does not, it is added, 
predict just how efficient the commercial plant would be, but it 
states that all indications are that this method offers promise of 
being economically successful. 











PERSONAL. 


After having ably filled the office of Secretary to the Bristol 
Water Company for upwards of forty-six years, Mr. A. J. 
ALEXANDER has resigned, and been appointed to a seat on the 
Board. In this way, the shareholders and the citizens will not 
lose the benefit of those services which, in his capacity of Secre- 
tary and General Manager of the Company, have proved of such 
great value in the past. Mr. Witztiam A. D. ALEXANDER has 
been appointed to succeed him as Secretary. 


OBITUARY. 


At Seraing, Belgium, on the zoth inst., the death occurred of 
Mr. ADOLPHE GREINER, D.Sc., the Director-General of the John 
Cockerill Company, and President of the Iron and Steel Institute. 
A note on “ Heating an Open Hearth Furnace by Tar,” presented 
by him to the Institute, appeared in the “ JournaL” for May 18 
last [p. 401]. Deceased was responsible for the introduction 
into the Cockerill works of the basic process of steel making 
and the utilization of blast-furnace and coke-oven gas. He was 
elected President of the Iron and Steel Institute in May, 1914, 
having been, for many years, a member of the Council and Vice- 
President. In 1913 he was awarded the “ Bessemer” gold medal. 
At the Leeds meeting of the Institute in 1912, the University 
of Leeds conferred upon him the honorary degree of Doctor of 
Science. 
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A CRITICAL REVIEW OF THE METHOD EMPLOYED FOR DETERMINING HEATS OF COMBUSTION. 





By STanLey Rosson, M.Sc. (1851 Exhibition Scholar of the Armstrong College, Newcastle-on-Tyne), 
Research Student in the Department of Chemical Technology, the Imperial College of Science and 
Technology, London. 


(Continued 
III.—FAvRE AND SILBERMANN (1852). 


Tue work of Favre and Silbermann was carried out some ten 
years after that of Andrews. Their methods for the prevention 
of radiation, and for the evaluation of the losses and gains of heat 
from the surrounding air, are very elaborate, and their original 
publication [See “ Annales de Chimie et de Physique ;” Series 3; 
Tome XXXIV., p. 357] is well worth careful perusal. 

Fig. III. gives diagrams of the whole of the apparatus that was 
used by them. 

The calorimeter a a fig. 1 was made of copper, plated externally 
with silver, which was highly polished to diminish emissivity. 
The lip around the top was also silver plated and contained water. 
The lid a’ a’ completely Covered a a, and carried a projecting ring 


which fitted tightly into the calorimeter. The jacket dd was also - 


of copper, and was silver plated and highly polished on the in- 
ternal face. The space between aa and dd (about 20 m.m. 


across) was filled with swansdown. The jacket d d was enclosed | 


in the vessel ¢ ¢, filled with water, and rested on cork supports ¢’e’. 
The calorimeter was likewise supported on corks resting on the 
bottom of the vessel d d. To minimize radiation from the cover, 


this was made of cardboard lined with swansdown. Finally, the | 


whole system was supported on wood resting on metal, as shown 
in fig. 6. 

The combustion chamber was of thin copper, fig. 3,and had a 
screw cover containing three outlets: O,to admit oxygen for the 
combustion. S, to receive the end of the spiral condenser which 
could be stoppered if not needed, but was always kept in position 


so as not to alter the mass of the apparatus. A, which received | 


various vessels containing the substance to be burnt. 
As these substances were more or less volatile, from 2 to 3 
grammes of water were put between the containing vessel and A, 


in order to communicate rapidly the heat to the mass of water in | 


the calorimeter. The stopper B was so made that the vessels 


containing the substance to be burnt could be suspended from it. | 


The tube m was for manipulating the stopper. Its lower end was 
closed by a compound disc made of quartz, glass, and alum; and 


by means of a suitably placed mirror M the combustion could be | 


watched while in progress. m received the pipe conveying the 
jet of hydrogen or oxygen as required by the experiment. The 
thermometers, which were carefully calibrated, carried 32° starting 
from zero—each degree being 8 mm. long. 

The reservoir during an experiment was situated at the level of 





from ». 432.) 


| the top of the combustion chamber. The temperature of the 
water in the surrounding vessel was also noted, and was kept as 
near as possible to that of the surrounding air. The readings 
were made by means of the cathetometer K (fig. 7), which was 
read to +45 mm. Wherever possible, the weights of the pro- 
ducts of combustion were taken as a measure of the amount of 
substance burnt. 

Fig. 7 shows the apparatus completely assembled. The oxy- 
gen for the combustion was prepared in O, received in R, and 
carried through the safety tube b/ into the gasometer regulator g. 
| The bottle 6 containing concentrated sulphuric acid and the 
| U-tubes ¢ containing fused caustic potash and pumice impreg- 
| nated with concentrated sulphuric acid served to purify the gas 
| previous to its admission to the combustion chamber. If a gas 
| were to be examined, it was collected and purified in a similar 

way. [Fig. 10 only, however, indicates the gasometer regulator. | 
When it was not desired to store the gas over water, it was col- 
lected in a leather bag held in a press, as shown in fig.9. This 
device was substituted for a mercury gasholder owing to the ex- 
cessive price of that element. 

The products of the combustion were led through the absorp- 
tion apparatus 1, 2, 3,4, where water and carbon dioxide were 
retained. Any partially oxidized products—such as carbon mon- 
oxide—were completely oxidized by passage through a heated 
tube containing copper oxide (5), and the carbon dioxide thus 
formed was absorbed in the apparatus 6, 7, 8,9. The residual 
gas was Collected in the glass jar P, and subsequently analyzed. 
From these data, an accurate correction could be applied for any 

| incomplete combustion which might occur. 

Favre and Silbermann’s correction for loss or gain of heat by 

| radiation during the course of an experiment depended on the 
division of the total time into arbitrary periods, during each of 
which the combustion might be said to be regular. The mean 
value of each period was taken, and the algebraic sum of these 

| gave the total correction. 

The loss or gain of heat per degree difference between the 
| calorimeter a a and the jacket ee was found by making a sepa- 
rate experiment in the following manner: The calorimeter was 
filled with water 8° C. below the temperature of the surrounding 
air, which was in equilibrium with the temperature of the water 
in ¢ ¢, and the gain of heat per minute observed. This was found 
to be 0'002° per minute for every degree difference between the 
water in aa and that in ec;.and this rate was constant even 
over such a long period as one hour. 

































































FIG. 


lll.—THE APPARATUS USED BY FAVRE AND SILBERMANN FOR DETERMINING 





THE HEATS OF COMBUSTION. 
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The following description of an experiment to determine the 
heat of combustion of wood charcoal will serve to make clear 
their method of correction for both incomplete combustion and 
temperature measurement. 


Heats of Combustion of Different Varieties of Carbon. 


(1). Wood Charcoal——The carbon obtained from wood by cal- 
cination was heated successively in currents of chlorine, hydro- 
gen, and nitrogen. It was burnt in a furnace K, which is a thin 
cylinder of platinum, 50 mm. long and 17 mm. diameter, with a 
bottom pierced by several holes to serve as a grate. O (fig. 3) 
was stoppered; the oxygen for the combustion being fed through 
D. After filling the chamber with oxygen, D was withdrawn, and 
a small piece (4 to 5 mg.) of red-hot carbon was dropped through 
m, and D was quickly replaced. The course of the combustion 
was _—— through m. The following are the experimental 
details :— 





Time (Mins.). | Cathetometer (mm ). Correction of T. 
° 115°77 A—Heating for 1°17 mins. from 11°°87 
5 ‘116°02 towards 15° (temperature of the 
10 116°29 air) = 0°002 X 3°°13 X 1°17 = 
12 } A 116° 42 0°*00732 (negative correction) 
13°16) 117°52 B—Heating for 5 mins. from 12° 
14°83] (fired) towards 15° = 3° X 0°5 X 0'002 
16°53; B oe = 0° 0300. Mean = 0°'or50 
18°17 o (negative correction) 
19 83 ) B'—Cooling for 6°58 mins. from 19° 
21°42 B} oe towards 15° = 0'002 X 4° X 6°58 
23 17 } a = 0°'02653. Mean = 0°'02665 
24°75\ a1 182° 42 (positive correction) 
27°00) oe A!—Cooling for 2°25 mins. from 19°°5 
28°00 lp 186'90 towards 15° = 0'002 X 2°25 X 
30°00 )} o- 4°°5 =0°02051 (positive correction) 
35°00 186° 45 D—Cooling for 3 mins. from 20°55° 
40°00 185°97 towards 15° = 0°'03363 (posi- 
45°00 185°50 tive correction) 








Therefore temperature correction = 0 05847 positive. 


Weight of CO, absorbed from the direct combustion 


ewes « « «§ » = 2 + @ » » « « PRS OE, 
Weight of CO, absorbed from the combustion (sub- 
a en ej ae 


Therefore total weight CO, formed 9'023 grams. 


value 8080 calories for the heat of combustion of 1 gram. of char- 
coal has since been universally used in scientific and technical 
calculations. It should be mentioned, moreover, that Julius 
Thomsen used it in his calculations of the heats of formation of 
hydrocarbons. 

In the foregoing account it has been shown that in the example 
quoted in detail, the correction for incomplete combustion is very 
large—7‘895 grams of CO, being obtained from the direct com- 
bustion of the carbon, and as much as 1°128 grams of CO, being 
formed from the CO which, of course, represents incompletely 
burnt carbon. This fact alone is sufficient to throw doubt on the 
accuracy of the determination because an experimental procedure 
which admits of so much incomplete combustion can hardly be ac- 
cepted as satisfactory to-day. Moreover, reference to collected 
results of these workers shows that the value of the heat of com- 
bustion of CO was obtained from two experiments only, the 
results of which differed by 1°1 per cent. of the total heat ; so the 
error due to the introduction of this correction may be o*14 per 
cent. of the total heat of combustion. A further matter for 
serious criticism is the quality of the gases they employed in their 
researches. The hydrogen, for example, was undoubtedly con- 
taminated with hydrocarbons; and their hydrocarbons were 
admittedly contaminated with hydtogen. Such impurities involved 
errors the magnitude of which would be difficult to estimate, and 
allow for, in their experiments; and it seems doubtful whether 
their published heats of combustion for other gases can be accepted 
to-day as sufficiently accurate. 

In the matter of temperature correction for loss and gain of 
heat due to radiation and evaporation, their method as already 
fully described, can be considered as perfectly sound. The ther- 
mometer readings could, however, by no means be so accurate as 
the measurements of the mercury level would suggest (which is 
indeed 1-800th of a degree), as the calibration of the instrument 
was by no means exhaustive. And after perusal of the details 
of their work it seems probable that no greater accuracy than 
1-rooth of a degree can be credited to the temperature measure- 
ments. In view, however, of the large temperature rise—namely, 
about 8° C. in the case of carbon—the error due to thermometer 
reading was not so large as that of many other workers, 


EXPERIMENTAL RESULTS. 


The following are the heats of combustion (gross) in calories 
per gram of substance burnt : 










































































Initial temperature of the calorimeter . - «  12°8658°C. Carbon. 
Final - ‘in pm ie aa 20°5478°C. 
Elevation of temperature of bath . . . . . . 8°6820°C. Wood Sugar Gas Fornace Natural 
Correction (from above) 0°05847°C. Charcoal. Charcoal. Carbon. Graphite. Graphite. 
Therefore true temperature rise. 8*74047°C. 8089 "0 | 8035°1 8037°0 791°! 7796' 3 
Weight of water in the bath and water equivalent of we |  8044°s 80576 7783°9 wae? 
the apparatus. 5. le a ae ae Oe 2079 grams. 8072'0 8039 '8 8047°3 7787°5 “811°5 
Therefore total units of heat recorded 18175‘1 cals. 8070°0 “ae os 
; i 8087 "0 7736'1 7774°1 
Units of heat due to the combustion of CO formed 7738 2 7789°3 
(calculated from their values for the heat of com- 8080" 1 ——_-—_—__|—_—_-- 
bustion of CO). 1724°7 cals. | 7737°1 7781°7 
True total unitsofheat . . 19899 8 cals. 
The weight of carbon burnt . . 2°4608 grams. a S Iph ae _ ~ 
Cl See a ulphur. 
Therefore the combustion of one gramme : 
of wood charcoal yields. . . . . 8086°7 cals. Plastic. | Rhombic. Native. 
_ The method of procedure was varied slightly from that which 2253°2 2226°7 | 2233°8 
is described above, according to the nature of the substance under 2262'0 2224'°9 22080 
investigation. 2258°8 —- 
Hydrogen was burnt in the combustion chamber with the con- 2259°8 2225'8 2220°9 
denser shut off; and the amount burnt was estimated from the rm 
increase in the weight of the vessel after a correction had been -* | 
made for the substitution of moist oxygen for dry air and for the SRG TS Ae TS ae 
change in effective volume due to condensation of the water. i ie : 
Hydrocarbons.—These were analyzed previous to the experi- Gases. Method of Preparation and Purification. ___ Values, 
ments ; any excess of hydrogen over the theoretical being con- | ;Prepared from distilled zinc and, | 34,540 
sidered free hydrogen. The amount burnt was estimated from ( purified by passage through caustic} | 34,413 
the amount of carbon dioxide produced, after allowance had been Hydrogen |- Potash solution; gold chloride solu-|| 34,461 _ 
made for the very small amount of carbon monoxide formed. yerogen |'\tion; concentrated sulphuric acid ;; | 34,576 rm 
Carbon Disulphide——This was weighed in an open vessel and a ( fused caustic potash 34,340 
correction for evaporation during its conveyance to the combus- | ¢Penennel tenes cements cnltees ene s52000°6) 
tion vessel applied from experiment into its rate of evaporation Methane | {tate and baryta. Purification not | 12,077'I | 13,063°0 
made at the time of the calorimetric experiment. In order to | given )) 13,081°3) 
obtain complete combustion of the carbon monoxide in experi- beriga ae from sulphuric acid and acs || 
ments on this gas, it was diluted with one-third of its volume of Ethylene |{h0l. Purified by passage through cold 11,855°5 |} 11,857°8 
hyd concentrated sulphuric acid ; caustic | | 11,860°0 
ydrogen. ‘ 
| potash solution ; alcohol and water | 
Carbon Method of preparation and purification) | 2, 388°8} 4 
It has been customary in technical work to use some of the een P en given P S| 9.416 6! 2:402°7 
obtaine avre and Silbermann. is, therefore, im- arbon | { Method of preparation and purification) | 3,424° 
values obtained by F. d Silb It is, theref Carbon — \{™ hod of preparation and purifi ses 
portant that a critical examination of the heats of combustion ob- disulphide not given }} 3,376°3) >" 


tained by them should be made. Such an examination will lead 
to the conviction that while the investigations of these workers 
were carried out with a completeness and care unusual in similar 
investigations of that period, their results cannot be considered 
as the most accurate determinations now available of the heats 
of combustion of the substances they examined—more especially 
in view of the later work of Thomsen and Berthelot. In parti- 
cular, Favre and Silbermann’s method of ignition of solids was 
crude; also some of their corrections for incomplete combustion 
are open to question. 

A case in point is their value for the heat of combustion of 
carbon, which is of fundamental importance, inasmuch as the 





(To be continued.) 











Following on the paper read by Mr. B. W. Brooks last Friday, 
members of the London and Southern Junior Association will 
next Saturday visit the industrial appliance show-rooms and 
demonstration workshops of the Gas Light and Coke Company 
in Goswell Road. On Friday of next week a meeting will be held, 
at which Mr. W. L. Westbrook, of the North Middlesex Gas Com- 
pany, will read a paper entitled “Gas v. Coal for Domestic Pur- 
poses, and the Campaign against the Kitchen Range.” 
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CARE AND MAINTENANCE OF THE “DE BROUWER” RETORT CHARGING AN 
DISCHARGING PLANT. 


By H.C. WipvakeE, M.J.Inst.E., of the Plymouth and Stonehouse Gaslight and Coke Company. 


In placing these few notes before the readers of the “ JouRNAL,” 
the author would explain that they are intended primarily for the 
notice of those engineers who have in contemplation the installa- 
tion of one of the types of “‘ D.B.” charging or discharging appa- 
ratus; while at the same time he trusts that they may be not 


without interest to those who already have such plants at work. | 


It is proposed to deal with the three types of machines which, 
either individually or in combination, go to form a complete 
charging and discharging equipment for horizontal retorts. 


Tue “D.B.” Projector. 


As regards the manner in which the charge of coal is placed in 
the retort which it is desired to fill, this type of machine may well 
claim to be the simplest, the most efficient, and at the same time 
the most ingenious of the many devices on the 
market. In the operation of filling the retort, 
no part of the machine actually enters the 
retort; the coal being projected into the setting 
by the velocity imparted to it upon falling on 
to a rapidly moving belt carried in a steel 
frame, and lying in a nearly horizontal plane 
at a slightly higher elevation than the floor of 
the retort being charged. The frame, in the 
case of the earlier machines, was suspended 
from rails running above the charging floor, 
and was by means of hand tackle adjusted to 
its position, both vertically and horizontally, 
in front of the retort to be filled. Of late years, 
however, this type has been superseded by a 
self-contained machine travelling on a ground 
track on the charging floor; all the operations 
being (in the majority of installations) electri- 
cally performed. 

Fig. 1 shows a modern type of “ D.B.” pro- 
jector suitable for charging through retorts 
arranged in three tiers. The machine is fitted 
with an overhead hopper of three tons capa- 
city, which may be replenished as may be re- 
quired from time to time from an overhead 
storage bunker, situated preferably in the 
centre of the retort-house. The machine itself 
consists of a steel frame mounted on four 
running wheels, which are connected through 
a gear-box to a 7} B.H.P. compound wound 
motor bolted to the near sill plate, and actuated 
‘from the rear control platform by a tramway 
type controller. The four wheels run on an 
ordinary tramway track laid in front of the 
retorts. 

The actual charging mechanism consists of 
an inner steel frame suspended within the outer 
frame of the machine, and fitted with a large 
grooved pulley and three band pulleys, over 
which latter a broad band runs, passing en route 
over about one-quarter of the periphery of 
the grooved pulley. One of the band pulleys 
runs in adjustable bearings carried on sliding 
brackets bolted to the inner frame, by which 
means the proper degree of tension can always 
be kept on the projector belt to compensate 
for increased length due to wear. The grooved 
pulley, which, it will be seen, runs at the same 


variation of from:750 to 1500 revolutions per minute, this varia- 
tion being obtained by means of a rheostat in the field circuit. It 
is usually found that a 63-inch pulley on the armature shaft driv- 
ing a 13-inch pulley on the front projector spindle gives the best 
results. ‘ 

ELECTRICAL ARRANGEMENTS. 

The current is collected from the two line or trolley wires by 
means of collectors of the ordinary street tramway type, but, of 
course, on a much smaller scale, and passes into a double pole 
switch vid (on one pole) an electrical cut-off switch operated by a 


| tappet gear, the function of which is to cut off the current should 
| the inner frame be raised or lowered beyond the usuallimits. On 
| the machine side of this double-pole switch an automatic circuit 


breaker is fitted on one pole, and the current is then distributed 
to the two main circuits of the machine—namely, the projector 
and the travelling-hoisting motor circuit. 








speed as the belt, is usually made about 3 ft. 
3 in. diameter. It has a face width of about 
15 inches; while the groove is about 8 inches 
wide by 4 inches deep. The latter dimensions, 
however, vary with the width of the retort and the class of coal 
used. Fig. 2 shows diagrammatically the arrangement of these 
various pulleys, and the run of the belt in relation to the retort to 
be charged. 

The inner frame, as has been observed, is suspended by means 
of chains within the outer frame of the machine, within which it 
is free to rise and fall in order to adjust itself to the height of the 
retort to be charged; the raising and lowering being performed 
by means of the travelling motor fitted on the sill plate of the 
machine. The gear-box, through which this is connected to the 
driving wheels, has a projecting chain drum; and the travelling 
or elevating motion can be put into action by means of a spring 
lock hand lever situated near the operator’s right hand. 

The coal is fed from the measuring chamber or hopper, as 
the case may be, by means of a telescopic shoot terminating in a 


tundish or spout, by means of which the coal is conducted into | 





Fig. 1. 


The controlling gear for the projector motor is situated imme- 
diately in front of the operator, and consists of an ordinary radial 
arm shunt motor starter and an adjustable rheostat connected in 
circuit with the shunt field of the projector motor. The starter 
is fitted with two automatic devices: (1) A no-volt or hold-up coil 
connected in the field circuit whose function is to release the 
starter arm in the event of the current failing, and thus permitting 
it to return to its “off” position by the spring control. (2) An 
overload cut-out, consisting of a few turns of heavy insulated 
wire connected in the main circuit and wound upon an iron core, 
which, when magnetized to a predetermined extent, lifts a small 
iron armature which short-circuits the hold-up coil above referred 


| to, which, as in the case of a failure of supply, allows the starter 


| 
| 


arm to return to the off position. 
Among other factors, the speed of an electric motor depends 


| upon its field strength and upon the current passing through its 
the groove of the large pulley and hence on to the moving band. | 


The spindle of the front band pulley is geared direct to the 
armature shaft of the driving motor by means of a belt. The 
projector motor is a 6 B.H.P. shunt wound machine, having a speed 


armature windings, which latter factor is dependent upon the 
back or counter electromotive force which the motor, by reason 
of its dual characteristics with a dynamo, generates in opposition 
to the incoming or line current. The greater the field strength 
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of the machine the greater this back-pressure will be, and, as a 
direct consequence, the less will be the current passing through 
the armature. It thus becomes apparent that by increasing the 
field strength of an electric motor the slower it will run; while, 
conversely, the speed will be increased by weakening the field. 









me?2x16D.Retorts . 
<—Line of Coal Proyectio = 




















Fig. 2. 


It is on this principle that the speed of the “ D.B.” projector 
motor is controlied. An adjustable resistance is connected in 
circuit with the field windings of this motor, by means of which a 
large range of field strength, is obtained, and a correspondingly 
wide degree of speed regulation. 

Fig. 3 shows a diagram of the connections of the projector 
motor. The projector motor, as has been explained, is fixed on 
the hanging frame, as is the starting switch; but the regulating 
rheostat is fixed on the outer frame. It will be seen that it is 
necessary to provide means whereby three separate connections 
are taken from the outer fixed frame to the inner adjustable frame 
—namely, a positive and a negative line wire to the motor and to 
the starter, and a shunt wire from the motor to the regulating re- 
sistance—in order that the supply of power may be uninterrupted 
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at all positions of the inner frame, which varies with the particular 
tier of retorts which are being dealt with. In the older types of 
electric charging and discharging machines these conditions were 
met by the use of spring controlled cable drums or other compen- 
sating gear; but in the case of the “ D.B.” machine, these connec- 
tions (shown diagrammatically by three rollers pressing against 
three vertical wires) are maintained by means of three banjo wires 
strained vertically between insulators on the outer frame of the 
machine and connected to the two feeder wires and to the wire 
from the field regulator respectively. 

On the edge of the inner frame are fitted three spring roller con- 
tacts, which, pressing against the banjo wires, maintain the con- 
nection during the entire vertical travel of the hanging frame. 

The shunt speed regulator, with which the “ D.B.” machine is 
equipped, is a singularly robust piece of apparatus, and is particu- 
larly well adapted to withstand the heavy duty of continually 
speeding-up or slowing-down the projector motor. It is fitted 
— easily renewable contacts and resistance elements, and its 

€sign is very sound, both mechanically and electrically—burn- 
outs being practically, if not absolutely, unknown. 





Fig, 3. 


TRAVELLING Motor Circuit. 


cnt 4 shows a wiring diagram of the travelling-hoisting motor- 


uit. The two feeder wires are brought into a controller of 








the tramway type, into which are also brought the resistance and 
the motor leads. In connection with this circuit, it will be seen 
that both motor and control gear are fixed on the outer frame; 
there being no need for any sliding or other compensating device. 
The motor itself is a specially designed permanently compounded 
machine ; sufficient shunt windings being added to a series type 
_— to prevent any undue alteration of speed even under light 
oads. 

An automatic safety gear is fitted to the controller of this motor 
in order to obviate the possibility of the inner frame being raised 
or lowered beyond its normal limits. The action of this gear 
is to bring the controller to its “off” position by mechanical 
means upon the inner frame reaching the limits of its vertical 
travel, or to cut-off the current by means of the tappet switch 
already alluded to when these limit points are reached. 

The function of the non-inductive resistance or “ kick coil” 
shown in the diagram is to prevent the dangerous rise of pressure 
which invariably occurs on opening a highly inductive circuit. 
The collapse of the magnetic lines of force with which every inch 
of the thousands of turns of wire which compose a shunt-field coil 
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Sh.F. Shunt Field. 
N.I.R. Non-Inductive Resistance. 
B.C. Blow-out Coil. 











R. Resistance. S.F. Series Field. 
Arm. Armature. 


Fig. 4. 


is surrounded results in what is known as a “ transformer effect,” 
and gives rise to a momentary pressure of electromotive force 
which may be many times greater than the line pressure under 
which the motor works, and which, if not provided for, may result 
in serious damage to the insulation of the windings. 

The non-inductive resistance or kick, or “ buffer ” coil, as it is 
commonly known, absorbs this current, and by its presence 
prevents the conditions of open circuit under which alone this 
momentary E.M.F. can become dangerous. 


CHARGING OPERATION, 


The opening over the feed roller having been adjusted to suit 
the class of coal to be used, the projector motor is started by 
slowly moving the switch over the starting contacts until the arm 
of the swich is held up by the no-volt magnet. The rheostat in 
the shunt circuit of the projector motor is now adjusted until the 
large grooved pulley attains a speed of about 220 revolutions per 
minute. This gives a very satisfactory belt speed for ordinary 
broken coal; but variations in the size of the coal require varia- 
tions in the speed at starting—slower for clean large nuts and 
coal, faster for small and slack. This speed also varies with the 
size of the retort and the extent to which it is desired to fill it. 
With ordinary broken coal and (say) 9 cwt. charges in a 22 in. by 
16 in. by 20 ft. retort, the belt speed should be in the neighbour- 
hood of 2300 feet per minute; but if heavier charges have to be 
put in, a higher speed will be necessary. 

The hopper door is then opened, and the coal falls through the 
telescopic shoot and the tundish into the space between the 
bottom of the groove on the large pulley and the belt. As both 
the belt and the pulley are running at a greater speed than the 
falling coal, the latter, on meeting the belt, will be gradually 
accelerated in speed. Newton’s first law of motion, which asserts 
the inertia of matter, begins to operate from the moment the coal 
strikes the belt, when the stream of coal falling vertically from 
the telescopic shoot comes into contact, nearly longitudinally, with 
the belt, which latter immediately supplies a deflecting force 
which tends to deflect the coal out of its vertical course—the 
principal use of the groove being to prevent the coal from flying 
about before it comes to rest on the band. 

On reaching the end pulley, the belt suddenly changes its 
course; but the coal continues the motion previously imparted to 
it by the belt, and is projected in that direction in a straight line 
and is thus delivered into the retort in a continuous stream like 
water leaving a hose pipe. This stream of coal is, of course, 
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under the influence of the law of gravity, which tends to bend it 
downwards until the coal comes into contact with the bottom of 
the retort. At this point, however, the energy in the projected 
stream of coal has by no means been expended, and a stopper is 
placed at the end of the retort to be charged, which finally arrests 
the onward flow of the coal, the remaining energy in which is ex- 
pended in lifting itself to a certain height, thus giving thickness 
to the layer. 

So long as the initial speed and the sliding friction encountered 
remain the same, the layer will be of even thickness. It will, 
however, be seen that as the retort becomes gradually filled the 
length over which the particles of coal have to slide will gradually 
diminish ; and if no change in speed of projection were made, the 
result would be a layer of coal thickening-up from the far end to 
the mouthpiece nearest the machine. This tendency is counter- 
acted by gradually diminishing the speed of projection, and so 
reducing the initial velocity of the coal as the charge is placed in 
the retort. 

It is a good plan to have the layer of coal slightly thicker in the 
middle of the retort than at the ends. This is accomplished by 
leaving the speed of the belt unaltered until nearly half the charge 
is put in, and then slowing-down the motor as the charge ap- 
proaches the mouthpiece. Incidentally there is no reason why 
this slowing-down should not be performed automatically; but 
this would involve a different setting of the apparatus for each 
class of coal, while the operation is so simply and easily performed 
that it may be safely left to the human element. Bad operating 
in this respect is bound to show when the charge is drawn, and 
the blame can easily be fixed. The whole operation of charging 
takes from 20 to 30 seconds, according to the amount of coal put 
into the retort; and by varying the speed of the belt any desired 
thickness of charge may be arranged for, or the retorts may be 
completely filled up if desired. 

The following instructions regarding the working of the projector 
machines will be found to conduce to efficient operation : 


The height of the machine should be so adjusted that the 
stream of coal leaving the belt should just clear the top of the 
retort. 

If the projector belt is found to be loose, it may be tight- 
ened by means of the slide adjusting brackets. In this con- 
nection, however, it must be remembered that a very little 
adjustment makes a great deal of difference. 

The leather driving belt may be tightened by slacking-off 
the four holding-down bolts of the motor and then turning 
the horizontal adjusting screw in the right direction to tighten 
up the belt. The holding-down bolts should then be tight- 
ened up. 

Should the charges after once being right show a tendency 
to become thin at the side of the bench farthest from the ma- 
chine, it will very probably be due to the driving belt becoming 
slack and so preventing the projector belt from attaining the 
proper speed. 

Experience has shown that for moderately thin charges 
—from (say) 5 to 7 cwt. per through retort—the best results 
are attained when the time of throwing in the coal is limited 
to about 25 seconds. Heavier charges can be put in much 
faster. 

In hopper machines the speed of the outflow can be regu- 
lated by means of the variable speed feed roller and by the 
size of the opening over same, which may be adjusted by 
raising or lowering the baffle-plate, which is fitted with a lever 
arranged in a convenient position. In weighing machines 
this regulation is effected by varying the opening of the slide 


door. (To be continued.) 








Masonic—Evening Star Lodge. 


On Wednesday last the meeting of the Evening Star Lodge, 
No. 1719, was held at the Freemasons’ Hall, when, by order of the 
W.M., masonic mourning was worn in view of the recent death 
of Bro. Captain Richard B. G. Glover—a very popular member 
of the Lodge—who was killed in action in France on the 5th inst. 
At the meeting, the appointment of the W.M. for the year 1916 
took place; and Bro. J. F. Wicks, the S.W., was elected. W.Bro. 
A. E. Broadberry was elected to succeed W.Bro. Arthur Valon 
as Treasurer of the Lodge. 





Rittmann Benzol and Toluol Process.—It is announced, says 
the “Chemical Trade Journal,” that the United States Depart- 
ment of the Interior has cancelled a contract with the Etna Ex- 
plosives Company, of New York, whereby the Etna Company 
agreed to expend a sum of not less than £40,000 in the development 
of the process, discovered by Dr. W. F. Rittmann, chemical engi- 
neer of the Bureau of Mines, for the manufacture of benzol and 
toluol from petroleum. This action was taken after information 
had been received from Mr. A. J. Moxham, President of the tna 
Company, to the effect that such encouraging results had been 
obtained during the period of experimental development of the 
process as to justify his Company placing a plant on a commer- 
cially operative basis. ‘The cancellation of the contract,” it is 
stated, “is in accordance with the original understanding with the 
Etna Company, to the effect that the Government would withdraw 
from the contract as soon as benzol and toluol were produced in 


ENGINES OPERATING ON TOWN GAS. 


Work of the British Westinghouse Company. 

To those who have closely watched the trend of affairs in the 
town gas engine industry, it has become obvious that engines of 
this type for power purposes and for generating electricity are 
coming into their own again ; and, further, that the future demand 
for them promises to be a rapidly increasing one. 

What has been done, and what can be done, in the way of 
utilizing town gas in horizontal engines, is to be gathered from the 
new “ Town Gas Engine Circular” of the British Westinghouse 
Electric and Manufacturing Company. Limited, of Trafford Park, 
Manchester, who have, from the time of first commencing to build 
gas-engines, specialized on town gas. In fact, they show their 
confidence in the strength of the claims of town gas in this con- 
nection in the best possible way—that is, by not manufacturing 
suction or producer gas plants. In cases where the engines are 








Industrial Type (Ranging from 44 to 75 B.H.P. on 
Town Gas) of Westinghouse Gas-Engine. 


used for driving dynamos, the Company’s position is unique; 
for as makers of the complete generating plant—engine, dynamo, 
and switchgear—they assume undivided responsibility, which is 
a very important factor towards success. The progress already 
achieved by them in the horizontal town gas engine business is 
indicated by the large number of their engines now installed in 
gas-works throughout the kingdom, a few illustrations of which 
are given here. 

As gas engineers are aware, there are many good reasons for 
power users installing town gas engines ; but, in addition to general 
considerations, it may be remarked that the Westinghouse engines 
—which are of British design and workmanship throughout—have 
been simplified as much as possible, consistent with economical 
governing arrangements. This will be seen from the illustrated 
details of design which are to be found in the circular. Particu- 
lar attention has been paid to the important point of economy in 














Variable Admission Governor Gear for Westinghouse 
Horizontal Gas-Engines. 


gas consumption ; and a useful feature of the circular is a care- 
fully compiled table of consumption and cost of gas per brake- 
horse-power-hour (in pence) for various sized engines operating 
on three-quarter load, at prices varying from tod. to 4s. per 1000 
cubic feet. 

During the past ten years suction gas has been a very serious 
competitor to town gas; but apart from the effect now caused by 
the increased cost of fuel for the gas plant, users realize that the 
attention required upon a suction gas engine and plant is not 
quite so small in extent as is sometimes represented. Vaporizer 





commercial quantities by means of the Rittmann process.” 


troubles occur with, suction gas plants, demanding immediate re- 
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pairs to the boiler or vaporizer, as the suction gas plant may not 


be worked for long without steam. When such troubles occur, 
users realize the advantage of having their engine arranged to 
work from either suction or town gas. 

Gas managers offer no objection, under agreement, to the 
suction gas engine being connected-up with town gas as a stand- 
by; and in course of time it is observed that the consumption of 
town gas increases, rather than otherwise. The reason is easily 
explained, as, apart from using town gas merely as a stand-by 





44-B.H.P. Westinghouse Electric Lighting Type Gas- 
Engines on Town Gas, Direct-Coupled to Electric 
Generators at the Greenock Gas-Works. 


[Three sets supplied through the Woodall-Duckham 
Vertical Retort and Oven Construction Company.] 








35-B.H.P. Westinghouse Industrial Type Gas-Engine 
on Town Gas, Driving Machinery, Pumps, &c., at the 
Grimesthorpe Gas-Works, Sheffield. 




















44-B.H.P. Westinghouse Industrial Type Gas-Engine 
on Town Gas, Driving Coke-Breaking Machinery, &c., 
at the Hollinwood Gas-Works, Oldham. 


[Supplied through West’s Gas Improvement Company. ] 


when the suction gas is not available, the engine attendant can 
frequently start-up the engine on town gas, and afterwards change- 
over to suction gas. 

It is not disputed that, from the fuel point of view, the suction 
gas engine offers cheaper means of power production than town 
gas, when considering the average cost of anthracite or coke, as 
compared with the average cost of town gas throughout the king- 

om, There are exceptions, however, even to this. For example, 
there is the case of Sheffield, where gas is so cheap that only in 
very special circumstances do people think of installing suction 
gas plants. The point to bear in mind, however, is that fuel and 
labour costs have advanced materially of late years; and this fact, 
together with the additional capital outlay involved in a suction 
gas plant, and the extra room and attention required, should cause 
power users to-day to decide on a town gas engine. 

Reliability of the power plant is probably of more importance 








to manufacturers now than ever before; and shortage of labour 
due to the war is likely to compel them to adopt a class of prime 
mover requiring little attention. In this respect, town gas engines 
rarely, if ever, give any trouble. One reason for this is that the 
gas is always there “on tap;” another is that, town gas being 
so comparatively clean, the engine valves require only very little 
looking after. 




















6 B.H.P. Westinghouse Industrial Type Gas-Engines 
on Town Gas, Driving Gas-Compressors by Belt, at 
the Twickenham Station of the Brentford Gas Company. 


{Supplied through the James Keith and Blackman 
Company. | 


A more universal use of town gas engines in the future is based 
upon sound reasons. As is well known, the incandescent mantle 
brought into use commercial gas, valuable for its heating rather 
than for its illuminating qualities. The cost of gas to the con- 
sumer, in normal times, has been reduced materially to his advan- 
tage. Parliamentary powers to reduce the gas from the unneces- 
sarily high illuminating power standards have been the means of 
revolutionizing gas making, and increasing the amount of gas ob- 
tained per ton of coal. The future points to further development 
on these lines, and the substitution of the calorific standard for 
the illuminating power one. Paradoxical as it may seem, the fact 
remains that reducing the luminous value of town gas has enor- 
mously assisted the gas-engine makers in providing a more econo- 
mical type of engine. The old standard gas, which included a 
greater proportion of heavy hydrocarbons, prevented the use of 
even moderately high compression within the cylinder. Nowadays, 
however, a compression of 110 to 120 lbs. per square inch can 
be used with perfect safety; and this is the means of developing 
greater power from the same size of cylinder, at a considerably 
reduced gas consumption per brake-horse-power-hour. 











52-B.H.P. Westinghouse Electric Lighting Type Gas- 
Engine, with Direct-Coupled Electric Generator, at 
the Southport Gas-Works. 


Electric ignition has further assisted more economical working 
than was possible with the old tube ignition. This is specially the 
case when firing weak mixtures—which, by the way, under a system 
of reliable ignition contribute towards economy. In other words, 
excess of air within the cylinder is necessary to ensure complete 
combustion, and to avoid waste of power if unburnt gas passes 
away into the exhaust-pipe. Tube ignition is now only used upon 
very small types of gas-engines, and then purely upon the score 
of cheapness. 








Natural Gas in the United States.—Of the record-breaking 
production of natural gas credited to 1914 (as referred to in the 
“* JouRNAL” last week, p. 447), it is estimated that a total of over 
203,104 million cubic feet, or about 34 per cent., was supplied to 
domestic consumers at an average price of 28°04 c. per 1000 cubic 
feet, and that 388,762 million feet (the remaining 66 per cent.) was 
supplied to industrial eonsumers at an average price of 9°56 c. 
During the last four years the ratio of domestic to industrial con- 
sumption has varied but slightly. Formerly, however, a relatively 
greater proportion of the annual yield was being supplied to indus- 
trial consumers. 
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THE APPLICATION OF GAS TO INDUSTRIAL 
PURPOSES. 


By B. W. Brooks, Special Representative of the Gas Light and 
Coke Company. 
[A Paper read before the London and Southern District Junior 
Gas Association, Nov. 26.] 

The papers which have been read in recent years on the deve- 
lopment of gas appliances for industrial purposes have usually 
dealt with the scientific side of the subject. I propose to depart 
from this practice, and endeavour to treat the question more from 
a practical and salesman’s point of view. 


furnace gases. 


A Wipe FIELD FoR DEVELOPMENT. 


Each year the effort for an increased volume of business be- . 
comes more determined ; and with this demand constantly being 
made, it has been necessary to seek and develop new uses for the 
commodity we are selling. I therefore think the present moment 
a very appropriate one in which to talk of the possibilities that 
exist for the use of gas for manufacturing purposes. It must, of 
course, be admitted that there are many people who are still pre- 
judiced against the use of gas, and continue to use old-fashioned 
methods; but I am convinced that we have before us a fine field 
on which to exert our energies. In order to educate the manu- 
facturing interests in the matters of economy and convenience, 
the Company I have the honour to serve have recently opened, at 
their City office, an industrial gas appliance laboratory. Here are 
installed a fine selection of furnaces, which customers are invited 
to inspect ; and they are also given facilities to witness tests car- 
ried out as near as possible to factory conditions. 


THE SALESMAN. 


A salesman, in the ordinary way, is a person capable of creating 
a desire within another person to become possessed of a certain 
article. In this instance, he has to be possessed of other quali- 
fications—chiefly constructive ability. It is essential that the re- 
presentative should be competent, not only to discuss the require- 
ments of the various trades, but be able to prove, by practical 
demonstrations, the suitability of the appliance he is recommend- 
ing. This, of course, means that the technicalities of each trade 
must be carefully studied; and in many cases it will be found 
necessary to conduct experiments to determine the most suitable 
manner in which gas can be applied. Information obtained in 
this way enables one to approach manufacturers, and place pro- 
positions before them with every confidence; and it is surprising 
how willing they are to listen when you have something tangible 
to talk about. 

In many cases, it will be found necessary to supply a complete 
specification and drawing of the proposed installation, as matters 
of this kind usually have to be submitted to the heads of the firms 
after having been approved of by the works’ manager. A nicely 
prepared drawing, with a detailed description of the appliances, 
prevents the possibility of misapprehension, and helps to bring the 
business to an early issue. 

ANNEALING. 


I will now endeavour to interest you by describing, with the 
assistance of drawings, the application of gas tocertain trades. I 
will deal first with annealing, as it is now generally admitted that 
gas-furnaces are eminently suited for this process. The object 
of annealing steel (and other metals) is to soften and render it 
more ductile, in order that it may be machined at the minimum 
cost of labour and tools. Annealing also disposes of the internal 
strain and brittleness which is set up in hammering, rolling, and 
finishing. It brings the steel to a uniform and regular condition, 
so that when heated for hardening equal expansion is obtained, 
also equal contraction when cooled. For this purpose, a twin- 
oven furnace is preferable; the top oven being used for pre- 
heating the articles gently before subjecting them to the full 
annealing temperature in the lower oven. For high-class work, 
such as cutters and turning tools, a muffle furnace is usually 
employed, which reduces the chances of oxidizing or scaling to a 
minimum. If the work has been machined, it is advisable to place 
the articles in a box packed with powdered charcoal. 


HARDENING. 


The hardening and tempering of a piece of steel can only be 
carried out by skilful operators; but the operation is made much 
easier by using a gas-furnace, as it can be worked at a pre-deter- 
mined temperature. The quantity and variety of tools and other 
steel articles that are made are so numerous that it is not possible 
to give a detailed description of the rules and methods employed 
for this purpose. The object of the process of hardening is to 
produce and fix the maximum hardness which any given steel is 
capable of possessing. All steel is brought to its highest state of 
hardness by being heated to a certain temperature and then being 
rapidly cooled in such fluids as are most suitable for the kind of 
steel and the work it has to do. 


SaLt-BaTH FurNACcE. 


Salt-bath furnaces are considered by some people as being the 
most perfect means of heating steel, especially high-speed steel, 


type; the iron pot being sealed to prevent the entrance of the 
Fusible salts, such as barium chloride or sodium 
chloride, are heated to a precise and maintained temperature. 
For hardening, the high-speed steel is put into the crucible until 
it is of the same temperature as the molten salts, and then it 
is removed and quenched. Afterwards, any adhering chloride is 
brushed off, and the work is found to be as clean and of the same 
colour as before treatment. 


CasE-HARDENING. 


This is a method of converting mild steel which will not harden 
direct, into a steel which will harden “ glass hard” on the surface 
when quenched-off in the water, leaving a soft core in the centre 
of the bar. Gas is an ideal fuel for this purpose; the process 
being a lengthy one lasting three to five hours, and requiring a 
maintained temperature of from goo° to 1000° C, Metal treated 
in this way is very suitable for making the working parts of motor- 
cars, such as gears, &c., which are required to have a perfect hard 
surface and yet be of such a nature that there is little chance of 
their breaking in use. 

TEMPERING. 


The object of tempering is to reduce the degree of brittleness 
brought about by the process of hardening. The steel is re-heated 
to a moderate temperature and then cooled off by exposing to the 
air or by quenching to the degree of hardness required, either in 
a bath of water, oil, or molten lead. 


BRAZING FORGES. 


For many years, brazing has been done on a hearth with the 
ordinary hand blow-pipe; and while it is possible in most cases 
to get good results, it leaves room for improvements to be made, 
so that work which is still being done on the coke-forge can be 
handled as efficiently with gas. Some makers have endeavoured 
to specialize in this direction; but there are still many openings 
for improvement. 





Fig, 1.—Brazing Forge. 


Fig. 1 shows a new type of forge that was recently designed 
for brazing the breech portions of rifles. It does the work in less 
time than the coke forge, produces a better joint, and a cleaner 
finish. These forges are also suitable for straightening shafting 
and forging high-speed steel tools, &c. Other gas-heated forges 
have been designed, with satisfactory results, for making horse 
shoes. Two firms in London are, by the aid of these forges, now 
making 10,000 horse shoes per week for the Government. 


PREHEATING Motor Tyres. 


The solid rubber tyres used on motor vehicles, such as omni- 
buses, lorries, &c.,are mounted upon iron tyres which fit on to the 
wheels proper. These iron tyres are turned cold between rollers 
and then welded, either electrically or with an acetylene blow- 
pipe. When acetylene is used, coal gas can be employed with 
advantage for pre-heating the work. : 

Fig. 2 shows a furnace which is most suitable for this special 
purpose. It is designed to heat the part which is to be welded 
to a high temperature before employing the acetylene. A g-inch 
tyre, } inch thick, can be heated to about 2000° Fahr. from a cold 
furnace in twelve minutes. After the tyre has been welded, it 1s 





for hardening and tempering. The furnace is of the crucible 


necessary to perfect its shape. The whole of it is heated ina 
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Fig. 2.—Furnace for Preheating Motor Tyres prior to Welding. 





Fig. 3.—Tyre-Expanding Furnace. 


large oven and then finished off. Fig. 3 shows a furnace suitable 
for this purpose, also for expanding and shrinking tyres. 


ENAMELLING. 


There are three kinds of enamel in general use: (1) Enamels for 
metals (used for gold, silver, copper, brass, or iron, (2) enamels 
for glass, (3) enamels or glazes forearthenware. For the enamel- 
ling of metals for decorative purposes, such as badges, jewellery, 
&c., a muffle furnace gives excellent results. As the work is pro- 
tected from the flame; so discoloration cannot take place. More- 
over, the temperature can be controlled to such a nicety that the 
most delicate work can be handled. The proper firing of enamel 
in the muffle is a matter of practical experience. No particular 
rules can be given, except that the heat should be high enough— 
about 1500° Fahr. At this temperature the firing will take about 
two minutes, and the enamel should possess a brilliant surface 
when drawn from the oven. Gas-furnaces can also be used for 
small factory enamelling work ; but for the large and cheap work, 
gas at present cannot compete with coke. 


Grass TRADE, 


Gas-furnaces, called “Glory Holes,” are now being used for 
reheating glass to keep it in a plastic condition while the glass- 
blower 1s shaping the article. The furnaces are most suitable for 
finishing the necks of bottles and other small work. Ovens (some- 
times called Lehrs) of considerable length are also used for cooling 
down the articles after the glass-blower has finished with them. 
The front portion of the furnace is heated to a faint red, equal 
to about 1o00° Fahr., by means of natural draught burners, and 
the remaining portion is heated by the travelling gases which 
exhaust at the end. In this way a graduated heat, suitable for 
annealing, is obtained. 

The articles are put in the warm part of the furnace, and are 
drawn through to the other end—the time of travel depending 
upon the class of work. For high-class stained-glass work, gas- 
kilns are used for burning the colour into the glass. In some 
Cases special iron muffles with iron runners cast on the sides for 
Supporting the trays are used, and in other cases the trays are 
placed on trolleys and wheeled into the oven. Fig. 4 shows the 


usual type of furnace for firing names on bottles and bending 
sheets of glass. 


STEREO METAL MELTING. 


A large percentage of printers and manufacturers of type-casting 
machines now realize that gas is the ideal fuel for this purpose. 
Stereo metal is a mixture of lead, tin, and antimony, and is fairly 
expensive, costing at the present time £49 per ton, as against £23 
for ordinary lead. The antimony is mixed with the other metals 
to produce a hard surface on the type plate. It is essential that 
the type should be sharp and clear enough to print several thou- 
sand copies before being re-melted. 

The melting point of the tin and antimony is much lower than 
the lead, and both are volatile. It therefore becomes necessary 
to work the metal at a predetermined temperature—one averaging 
from 580° to 620° Fahr.; otherwise failures would result through 
overheating. The additional cost of gas is not a serious matter 
when dealing with small quantities of metal—say, anything up to 
one ton charge; but it is when we go higher and get to the 7-ton 
pots that the fuel costs become the prime factor. Several 7-ton 
pots at the large newspaper houses have been heated by gas. The 
burners in each case were designed so as to give a uniform heat 
to the bottom of the pot; and with the aid of specially constructed 
flues at the sides, the metal was melted from atmosphefic tempe- 
rature to 600° Fahr. in two hours and forty minutes. 
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Fig. 4.—Furnace for Firing and Bending Glass. 





If the metal is not required at the moment for casting into 
plates, auxiliary burners are used which keep the temperature 
at 600° Fahr., without any attention, for an indefinite period, with 
a consumption of 180 cubic feet per hour. One of the pots men- 
tioned was put under test, and it was found that three plates per 
minute (each weighing 50 lbs.) could be cast and cold ones replaced 
and worked under these conditions for two hours without a break, 
and the temperature of the metal at the end of the run showed 
only a slight decrease. It would not be possible to do this with 
solid fuel; so that the extra cost of melting by gas can, to a large 
extent, be written-off as cancelled by the saving of time and the 
increased production. 

For melting small quantities of metals, such as spelter, alloys 
for die-castings, lead, or tin, the natural-draught gas-heated fur- 
nace is mostly used. The melting of hard metals such as gold, 
copper, brass, &c., is engaging the attention of furnace builders, 
and, judging by the strides they are making, I feel confident that 
before long we shall be able to secure much business in this 
direction. 

HEATING LARGE QUANTITIES OF LIQUIDS. 


There are a large number of factories having vats containing 
liquids which are required to be heated. In most cases this is at 
present done by steam injection; the steam being supplied by 
boilers fired with solid fuel. I have found it a waste of time 
to endeavour to provide quantities of steam by applying gas to 
central supply boilers—the working costs being too great. It is 
found that many firms work their boilers at high pressures, not 
necessarily because the goods they are treating require such a 
high temperature, but because the boilers are being overworked 
or that the pipes are too small. In many instances the actual 
steam pressure required may be as low as 5 lbs. tothe square inch; 
and it is in cases of this kind where gas can sometimes be applied 
with an actual saving in the working expenses. 

Steam is largely used in works for heating presses, boiling 
soaps, pickles, jams, glue, wax, and many other soft stuffs. For 
melting these soft goods, excellent results are obtained by using 
gas-heated jacketed pans. For heating presses, such as are used 
in the printing trade, or vulcanizing tables, &c., good results can 
be obtained by attaching a boiler underneath. 

For supplying saturated steam for shrinking, pleating, fumigat- 
ing, wood bending, &c., gravity-fed evaporators will always meet 
the case, as shown by fig. 5. They are very cheap to instal and 
efficient in working. 

Heating the rollers of large mixing and rolling machines has 
hitherto always been done by passing steam at high pressures 
through channels bored in the rollers. I recently got an enter- 
prising firm, who were installing new machines for making a vul- 
canite substitute, to allow me totry gas for heating the machines. 
A 3-inch bore was put right through the journal and shaft of the 
machine, and a bunsen flame inserted into the mouth. The 





results obtained were highly satisfactory. The working tem- 
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perature was reached in a very short time, and the ease of con- 
trol was found to be quite as good as when the machines were 
heated with steam. 














Fig. 5.—Water Evaporator. 


HEATING WATER OR ACIDS IN VaTs. 


Specially constructed internal heaters have been installed with 
satisfactory results for boiling water in 200-gallon vats required 
for the cleansing and extracting of the 
marrow from large bones. The vats in 
question were constructed of wood, and 
could not be heated externally. This in- 
stallation is illustrated by fig. 6. The 
heater in this case can also be used for 
melting soft metals, such as lead and tin. 

Where large quantities of water or 
acids are required to be raised to a 
moderate temperature, it can be done by 
using another form of internal heater, 
which was recently fitted at a large elec- 
tro-plating works in London. The vats 
in this case were also made of wood and 
lead-lined; lead being the only metal 
which the acid does not attack. The 
usual method of heating is to pass steam 
through a lead-pipe coil. By referring to 
fig. 7, it will be seen how the internal 
gas-heater is applied. 

The heater is made of lead and amal- 
gamated to the lead lining of the vat by 
the aid of an oxy-coal-gas blow-pipe; the 
size of the pipe being governed by the 
quantity of liquid to be heated. A bunsen 
flame is inserted into the mouth of the 
heater, and the heat travels through the 
pipe and exhausts through the open ends 
which project above the top of the vat. 
The portion of the tube which is standing 
above the liquid has a sleeve of brass of 
sufficient length to reach below the liquid 
line inserted into the bore of the pipe; 
and the space between the two pipes is 
packed with suitable non-conducting ma- 
terial. This precaution prevents this 
portion of the heater being damaged by 
the heat from the waste gases. Many firms are using vats of this 
description; and we are looking forward to doing a big business 
in this direction. 





Fig. 6.—Internal Heater. 














Fig. 7.—Heater for Acid Vats. 


EVAPORATING AND STOVING OVENS. 


Steam is much preferred for evaporating and stoving by a large 
number of manufacturers, chiefly because there is very little 


danger of the goods being discoloured during the heat treatment, 
as the heat is by convection. In an ordinary stoving oven, the 
heat is applied internally, and the results obtained are generally 
satisfactory. A temperature of 160° to 300° Fahr., with a normal 
air change, is sufficient for most purposes, such as fixing enamels, 
varnished and lacquered goods. For treating high-class goods, 
the externally heated oven is best, as the heat obtained is solely 
by radiation, and the chances of discoloration are reduced to a 
minimum. But, of course, the gas consumption is considerably 
more; being in most cases doubled. 

The working of an evaporating oven is somewhat different ; its 
chief requirement being to supply quantities of air, heated up to 
200° Fahr., for absorbing moisture trom saturated material, which 
is required to be thoroughly dried without the slightest discolora- 
tion taking place. Undoubtedly, steam coils or radiators, with a 
system of induced air, give excellent results; but it can be done 
just as well by using properly-designed convected gas-heaters. 
Fig. 8 shows a heater designed and fitted at a colour works ; and 
the results obtained were very satisfactory. 
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Fig. 8.—Section through Hot-Air Generator for a Colour Works. 


I find colour manufacturers very conservative and prejudiced 
against gas. I have taken a sample of material—such as primrose 
chrome, a very delicate colour—and told them it was treated in 
an oven heated by gas. Though it was in every respect equal to 
colour dried in ovens heated by steam-coils, they still remained in 
doubt as to the suitability of gas; and it was only by perseverance 
that they were persuaded to make the change. 


RoAsTING ORE. 


Fig. 9, shows a furnace which was recently constructed for 
roasting wolfram ore to produce ferro-tungsten. The ore is first 
crushed and then heated in a furnace to 1600° Fahr., at which 
temperature certain properties, such as bismuth, tin, arsenic, &c., 
will vaporize. The material is then drawn from the furnace and 
fused either electrically or chemically. The furnace consists of 
a number of tubes, 11 feet long by 10 inches in diameter, fitted 
horizontally, and heated by blast burners having a tangential 
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Fig. 9.—Sectional View of Ore-Roasting Furnace. 


motion. The material is put in at A and drawn at B; arrange- 
ments being made at C for admitting air. The released gases are 
drawn off through the ascension pipes D. Each tube is capable 
of roasting a ton of ore per hour with an average consumption of 
800 cubic feet of gas. Tungsten is now being made in this country 
in fairly large quantities. Prior to the war, its manufacture was 
monopolized by the Germans. It is used for making high-speed 
steel tools, which are required by all engineering firms engaged on 
munition work. 
SuGAR BoILers. 


Many forms of gas-furnace are found to be suitable for making 
confectionery, jams, &c. In boiling sugars great care must be 
taken to see that the heat is applied uniformly to produce an even 
boil. Confectioners require a furnace that will heat 56 lbs. of 
sugar to 320° Fahr. in about twenty minutes. A quick and even 
boil produces a good colour, which is very essential when making 
light-coloured goods, such as acid tablets, &c. Boilers fitted with 
efficient natural-draught burners are suitable for low tempera- 
ture boils; but high-pressure gas or blast burners must be used 











when cooking at high temperatures. 
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CARAMEL TOASTING. 
An appliance was recently supplied which was specially de- 


signed for toasting caramels. The caramel, which is of acreamy 
nature, is required to be toasted on the surface without the inside 
being cooked. It is therefore necessary to employ a strongly 
concentrated heat to produce the desired results. Toasters for 
this purpose can be made any length, and will toast as fast as the 
operator can feed. 

GLUE MELTING. 


In factories where.large quantities of glue are used, manufac- 
turers prefer to melt 50 lbs. or more in bulk, and ladle into bench 
pots when required. 

Fig. 10 shows a heater with hot-water storage and thermostatic 
gas control. Glue worked at a maintained temperature of 170° 
Fahr. gives the best results. By using a system where a pre- 
































Fig. 10.—Glue-Heater, with Hot-Water Storage. 


determined temperature can be obtained, any overheating of glue 
is avoided and waste reduced to a minimum. A dual service is 
rendered by the apparatus, as a constant supply of hot water is 
available for general use. 


CONCLUDING REFLECTIONS. 


One could go on describing special gas apparatus almost for 
ever; but I think I have dealt with sufficient to prove that gas, 
as a heating agent, has established itself. It is clean, easily regu- 
lated, cheap in labour and cost, also the furnaces are more com- 
pact and require less floor-space than those heated by solid fuel. 
This alone is important from the manufacturers’ point of view, 
more especially in London, where rents are high. By using gas- 
furnaces it often means that more can be installed in the same 
space, which aids the output, and thereby helps to cheapen the 
cost of production. Undoubtedly the chief reason why the de- 
mand for gas-heated appliances is on the increase is that the 
makers of these appliances and the gas companies endeavour to 
see that only goods are supplied which will render thoroughly 
efficient service. 

It would be impossible for anyone to describe in a single lecture 
the number of cases where gas can be employed; but to give an 
idea of the probable number, I have selected three trades—viz., 
motor engineering, printing and book-binding, and confectionery 
—and will bring my paper to a close by reading a list, which 
shows that gas can, in these trades, be used for forty different 
purposes. I therefore think the title of that admirable monthly 
periodical published by the British Commercial Gas Association, 
entitled ‘A Thousand and One Uses for Gas,” does not in any 
way overstate our case. 

Motor Engineering: Work done by Gas.—(1) Gears: Parts 
annealed and hardened. (2) Gear boxes, number plates, 
foot boards, made of aluminium, melted by gas. (3) Pins 
and bolts hardened. (4) Springs hardened and tem- 
pered. (5) Iron tyres+ shrinking, pre-heating prior to 
welding, and shaping. (6) Body: stampings annealed 
and, after being assembled, stoved in enamelling oven. 
wood bodies: panels steamed in gas-heated closet for 
bending. (7) Lamps: metal annealed prior to spinning ; 
finished article either lacquered or plated—both pro- 
cesses being aided by gas. (8) Lathe and machine tools 
hardened and tempered. (g) Rubber tyres repaired by 
gas-heated vulcanizer. (10) Lubricating oil clarified and 
blended. (11) Petrol distilled. (12) Cylinders: Frac- 
tures repaired—furnaces used for pre-heating, and oxy- 
coal gas blow-pipes for welding. (13) Chassis repaired 


_ , and straightened by oxy-coal gas blow-pipes. 
Printing and Book-Binding : Work done by Gas.—(1) Type metal 


—— for large plates, small type, stereo work, blocks, 
C. 


(2) Blow-pipes used for stereo work. (3) Furnaces 








used for hardening and annealing. (4) Oxy-coal gas 
blow-pipe used for welding. (5) Steam raised for presses, 
drying moulds, warming ink ducts and rollers. (6) Stoves 
in pits used for warming machines. (7) Glue heated. 
(8) Rollers heated for bending cardboard backs. (9) Tools 
heated for letter and line work. (10) Presses heated for 
gold blocking. (11) Water heated for washing stones. 
(12) Litho. stones dried. (13) Radiators for warming 
factory. (14) Hot water supplied for staff. 

Confectionery : Work done by Gas.—(1) Boiling sugar. 
ing caramels. (3) Drying gums. (4) Roasting pea nuts. 
(5) Drying powders. (6) Making syrups. (7) Washing 
bottles and jars. (8) Drying bottles and jars. 


DISCUSSION. 


At the conclusion of the reading of the paper, a number of 
questions were asked by the members and fully replied to by the 
author. A few of the points that were raised may be noted. 


(2) Toast- 


Mr. G. F. Cox (Commercial Gas Company) remarked that 
Mr. Brooks appeared to be rather fond of the downward applica- 
tion of gas to furnaces; and he was wondering whether he had 
any particular reason for this. Could he manipulate his furnaces 
better than with an upward draught? One of the illustrations 
was of a furnace for glass; and he took it a furnace of this 
description could easily be arranged with a movable roof, so that 
it could be brought down as close as might be desired to the 
article to be heated. There seemed in the illustration to be a 
good distance between the top of the trolley travelling through the 
furnace and the crown. Had the author had any experience of 
drying isinglass, and, if so, had he had any difficulty from the 
drying being affected by the saturated condition of the air in the 
chambers ? 

Mr. W. L. Westsrook (North Middlesex Gas Company) said 
the subject dealt with was an important one. So far as many 
of the members were concerned, the question of the industrial 
applications of gas was a comparatively new one. The matter 
had hitherto been largely in the hands of specialists, to whom 
they looked for keeping things up to date. Salesmen would find 
the list given at the end of the paper particularly useful ; for it 
would suggest to them promising fields in which to employ their 
energies. With regard to the brazing forge, how were the pro- 
ducts of combustion disposed of? In the application of gas to 
stereo melting work, or similar purposes, where it was necessary 
to keep the temperatures at an exact point, owing to the volatile 
nature of the material dealt with, it struck him that any variation 
in the calorific value of the gas was liable to throw the operator 
out. Could the author tell them what was the efficiency of the 
internal method of heating vats? As to enamelling work, some 
years ago he had considerable trouble with an oven used for this 
purpose. The operator was a skilled man, who had used the 
enamelling ovens for a very long time; and suddenly he began to 
complain. He was in the habit of regulating his work by time; 
and although there was a thermometer, he did not think he made 
use of it. When he began to complain, he was troubled with 
bloom coming on the enamel, and spoiling it. Was this due to in- 
sufficient change of air, or to what could the trouble be attributed ? 
Perhaps Mr. Brooks could inform them what the proportion of 
flue outlet to the cubic contents of the oven should be, or whether 
the flues were usually adjustable. He took it that for ore roasting 
the 800 cubic feet ot gas mentioned was per tube. 

Mr. D. J. WinsLow (Lea Bridge) said there was one point on 
which he would like to ask Mr. Brooks’s opinion. In the case of 
such work as forging j-inch copper armature rings, he believed 
high-pressure gas could be used, and also low-pressure gas with a 
fan. Supposing a firm already had high-pressure gas lighting in- 
stalled, would it be advisable for them to go to the expense of 
providing a separate air fan, as some people thought low-pressure 
gas with a fan was better for the work? He appreciated the 
remarks with reference to the conservatism of people who at 
present used coke instead of gas. They were very glad to see gas 
undertakings giving their attention to this matter, and starting 
demonstration rooms as a means of educating people in the 
various uses of gas. The two principal points to keep in mind 
were the conservatism of manutacturers and the price of gas. 

Mr. Brooks, in reply, expressed the opinion that in forging one 
could get far and away better results by a downward application 
of the flame. He should think the difference might reach from 
30 to 4o per cent. in favour of this method. But, of course, he 
did not always bind himself to downward application. In some 
cases it was not sosuitabletouse. A suggestion had been made as 
to the roof of the glass furnace being arranged on a movable plan ; 
but this he did not think would prove practicable. A better way 
would be to so design the trolley that it could be raised or lowered 
as desired. Some work required a good distance between the 
trolley and the roof. Reference had been made to the list of uses 
of gas given at the end of the paper. What he did was to take 
each trade separately and endeavour to master it by the aid of 
technical papers and books relating to it. In this way, he was 
able to find out just where gas would be useful; and the results 
were surprising. As to the brazing forge, the gases exhausted 
at each end. The concentration of the flame was so intense, 
that practically one did not see the exhaust taking place at all. 
The possibility of variation in the calorific value of the gas was 
one of the reasons why he had discarded high-pressure gas and 
gone in for the blast system, which was undoubtedly the system 
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of the future. The efficiency obtained with the internal heater, 
when placed in a vessel with a sealed top, was something like 
80 per cent. The bloom on enamel which had been spoken of 
must, he thought, have arisen from a cracked oven, or faulty 
luting round the mouth, which allowed the products of combus- 
tion to get inside. In the matter of flue outlet, he always gave the 
largest, and provided a shutter or flap-valve for regulating it. One 
might sometimes wish to raise the heat rapidly, and at others re- 
quire a very slow process; and a large flue adjustably arranged 
would do for both. He had been asked whether, in the case of 
high-pressure gas being already on the works, he would recom- 
mend the air-blast system for forging armature rings. This would 
just depend. The forge they had designed for the breeches of 
rifles was worked by high-pressure gas, which gave very good 
results, though personally he considered he would do better with 
blast. The point for the consumer to decide, in the case put for- 
ward, would be whether he was prepared to spend a little money 
to get better results, or preferred to have fairly good results with 
high-pressure gas. He had not had any experience of the diffi- 
culty which had been referred to in the drying of isinglass. The 
oven must, of course, be properly ventilated ; and as it would not 
cause discoloration, it seemed to him that internal application of 
the gas would be the thing—with a very good circulation. 

The Presipent (Mr. S. B. Chandler, of the South Suburban 
Gas Company) said the paper would certainly assist them to 
realize the part played by gas in the industries. One of the most 
important things in furnace work was, of course, exactness of tem- 
perature; and he did not think—with perhaps the exception of the 
electric furnace, which could only be used for small work—there 
was anything but gas which could offer them this. Mention had 
been made of the conservatism displayed by manufacturers and 
others. This conservatism, of course, existed; but it was their 
mission as gas men to educate the public to use the commodity 
they offered. If they could do this as successfully as Mr. Brooks, 
there would not be much to complain about. It had been a great 
privilege to have him there. 

Mr. F, Pearce (North Middlesex Gas Company), proposing a 
hearty vote of thanks to the author for his paper, remarked that 
what had struck him particularly was that, besides knowing his 
own business, Mr. Brooks seemed to know a good deal about other 
people’s. This might be not always desirable; but in the present 
case it certainly was. He understood that in the enamelling fur- 
nace of which complaint had been made, the gas-burners were 
inside; and from this he assumed that the products of combus- 
tion came into contact with the articles being enamelled. He 
would much like to know whether the purification arrangements 
at the gas-works were the same as they had hitherto been. A 
thing like this did not happen without there being a cause for it. 

Mr. WEsTBROOK remarked that the trouble extended over a con- 
siderable period of time; and it was not through the purification 
at the gas-works being at fault. 

Mr. G. H. Lioyp (Gas Light and Coke Company) seconded the 
vote of thanks, in which was included Mr. Grover, who had 
assisted Mr. Brooks during the reading of the paper. 

Mr. Brooks, after acknowledging the compliment, said that in 
the case of stoves constructed of iron, condensation was apt to take 
place on first lighting up; and this might have been the cause of 
the enamelling trouble. 

Mr. WEsTBROOK said that afterwards they constructed an oven 
inside the other, and carried the gas round it; but this did not 
altogether get rid of the trouble. 

Mr. Brooks replied that this seemed to show that the ventilation 
was at fault. 








Coke and Price Limitation.—The opening lines of the current 
coal market report in the “Iron and Coal Trades Review ” 
throw a little light on what the coal trade think of the use of coke 
for domestic purposes at the present time, when the Ministry of 
Munitions are anxious to promote the output of gas for the sake 
of the requisites for the production of high explosives. The lines 
in question read: “ While inland coal prices are controlled by the 
Limitation Act, coke is not included within its provisions, and 
continues to become dearer. But it is rumoured that producing 
collieries have come to some sort of a voluntary understanding 
whereby any further upward movement is likely to be checked, 
although what basis has been agreed upon has not transpired. 
Something of the same sort appears to be needed in regard to gas 
coke, which is very scarce and expensive, although householders 
were recently somewhat absurdly recommended officially to use 
it as a fuel for the sake of economy.” 


Sulphuric Acid Supplies in Germany.—Germany has had, says 
the ‘ Manchester Guardian,” to find a new way of obtaining the 
large quantities of sulphuric acid which she requires in the manu- 
facture of high explosives, sulphate of ammonia, and other neces- 
sary products, as the raw materials hitherto largely used cannot 
now be imported, and there is a great shortage. The chemists 
have worked out a method of making sulphuric acid from sulphur- 
containing minérals, such as kieserite and gypsum, which occur in 
rather large quantities in Germany; but it has the drawback of 
costing much more than the ordinary process. The Government 
have got over this difficulty, however, by granting £150,000 for 
new plant, promising more money if it is required, fixing a 
standard price which will cover the expense of manufacturing 
by the new method, and then imposing a tax upon products ob- 
tained in the old way, so that those who are able to follow it shall 





LIGHTING OF FACTORIES AND WORKSHOPS. 


Discussion of the Home Office Committee’s Report. 


There was a good attendance at the meeting of the Illuminating 
Engineering Society on Wednesday last, at the Royal Society of 
Arts, John Street, Adelphi. Mr. LEon GasTer, the Hon. Secre- 
tary of the Society, and a member of the Departmental Committee 
of the Home Office on the Lighting of Factories and Workshops, 
was down to open a discussion on the report of the Committee. 
The “ opening ” of the discussion consisted of the reading of a 
paper which covered a printed area 22} in. by 15 in. However, 
before Mr. Gaster entered on what to him was a very congenial 
task, Mr. F. W. GoopEnovuGn, the Chairman of the Council, 
introduced the Chairman for the evening, Dr. R. T. GLAZEBROOK, 
C.B., D.Sc., F.R.S., to whom Mr. Goodenough said obligation was 
due for having presided over the Departmental Committee. On 
Dr. Glazebrook taking the chair, there was an expression from 
him of pleasure at being there to listen to the discussion. He 
remarked that the Committee were only in the middle of their 
work. Though they had issued their first report, there was still 
a great deal to do. Much more would have already been done 
had it not been for the war. He and his fellow-members of the 
Committee wanted to hear what the members of the Society of 
Illuminating Engineers had to tell them concerning the report, 
because it was the desire of himself and colleagues to make the 
next part of the report as useful as possible. The need of this 
work to-day was greater even than it was two years ago when 
Mr. M‘Kenna summoned the Committee and asked them to 
undertake this particular duty. It was, he thought, clear that what- 
ever might be the victorious outcome of the war, the struggle that 
would be before the country after that period would be one of 
great intensity and difficulty. All possible steps should, therefore, 
be taken to improve the position of the industrial workers, to im- 
prove the output, and to increase the prosperity of the manufac- 
turers; and investigation and endeavours of this kind—to ascer- 
tain the conditions most favourable for work, and the conditions 
that were most disadvantageous for work, and to lay down in 
general terms the requirements for good work, so far as illumina- 
tion and eyesight were concerned—were fraught with great value 
and interest in the future. 


Notes from the Paper. 


After this prelude, Mr. Gaster started off on his long journey 
through the paper, explaining at the outset that he intended to 
confine himself to a® few” of the main conclusions of the report. 
This he did not do, because, preliminary to the report, came much 
else. He claims, in the introductory matter, that the report is the 
culmination of a good deal of steady work on the hygienic aspects 
of lighting which had been done during the last few years. The 
appointment of the Departmental Committee was not in any sense 
a sudden decision; but it was the result of years of methodical 
work. The need for an investigation is fully justified by a variety 
of circumstances which the author enumerated. The Committee 
had to start work on altogether new ground—there being an utter 
absence of any general provisions in respect of lighting analo- 
gous to those regarding temperatures and ventilation in the 
Factory Acts of the United Kingdom. One of the most valuable 
sections of the report, in the author’s judgment, is that in which 
a summary is made of the legislation bearing on industrial and 
school lighting in the chief European countries and in the United 
States. But much legislation is aged and of general character ; 
and something more definite is now possible. In passing, there 
was acknowledgment that illumination cannot be satisfactorily 
dealt with by engineers alone, but that the co-operation is needed 
of experts, physiologists, architects, physicists, and the general 
public. In the author’s opinion, the result of the work of the 
Committee is a unique publication of which the country has 
reason to be proud; and, on the subject, there is nothing com- 
parable to it in respect of completeness in the Government publi- 
cations of any other countries. 

Probably, directed to criticisms of the composition of the Com- 
mittee and the (to illuminating engineers) elementary character 
possessed by parts of the report, are these words: ‘* The prepara- 
tion of an official report, to be regarded as a preliminary to legal 
requirements, imposes a special responsibility on the members of 
a committee. Its conclusions carry a weight which the sugges- 
tions of individual experts or even societies do not; and it must, 
therefore, be particularly careful to avoid giving expression to 
views which are not thoroughly authenticated, and to explain its 
recommendations in the clearest possible terms.” 


Points oF INTEREST IN THE REPORT. 


From the standpoint of the Society, the author suggests that 
the chief points of interest in the report are: 
(1) The recommendation that there should be statutory power 
to demand adequate and suitable lighting in factories and 
workshops. 


(2) The recognition of the value of good illumination as desir- 
able in the interests of the safety and general health of 
workers, and as an important factor influencing the output 
and quality of work. 


(3) The actual record of work done contained in the appendices 
comprising data and measurements obtained in many 





not reap a special benefit during the war. 
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observers ; and the summary of the requirements as regards 
lighting in the chief European countries and the United 
States. 

It should be particularly noted that “adequate and suitable 
lighting ” is defined, not as involving only the provision of a cer- 
tain amount of illumination, but also as implying satisfactory 
conditions in regard to the avoidance of glare, inconvenient 
shadows, &c. The recommendations of the Committee are unique 
in that they are the result not only of evidence tendered by a 
varied set of witnesses, but of personal experience and a very 
exhaustive series of tests undertaken by the Committee. There 
is still another volume to come, which will contain a detailed 
account of the lighting conditions ireach factory visited, the 
measurements of illumination, and the personal impressions of 
the Committee thereon. These data should certainly be of con- 
siderable value, as showing the actual conditions of illumination 
prevailing in the classes of factories visited. 


COMMENTS OF THE TECHNICAL Press EXAMINED. 


With the view of ascertaining possible points for discussion, 
the author has been at some pains to examine the comments on 
the report that have appeared in certain technical papers—the 
“ JOURNAL” among them. He acknowledges the reception of the 
report in the Press as friendly almost without exception. 

In a few cases, it has been suggested that the report contains a 
needless amount of explanatory matter and even truisms in regard 
to illumination. Explanations which appear needless to a light- 
ing engineer may be highly necessary to the general public and to 
backward manufacturers who have not thought much about light- 
ing matters. Moreover, if a statutory requirement of adequate 
and suitable illumination is made, and penalties are eventually 
imposed, the precise definition of ‘adequate and suitable” illumi- 
nation becomes an important matter. The contents of the report 
will form the leading guide as to what is meant by this term, and 
must therefore be framed to meet all such contingencies. More- 
over, factory inspectors have not previously been entitled to take 
general action in regard to defective lighting; and they will have 
to proceed cautiously and gain their own experience. For their 
guidance full and explicit information, even on apparently elemen- 
tary points, will be very helpful. 

A few writers, particularly those who are accustomed to deal 
with lighting matters, and have therefore some knowledge of the 
order of illumination met with in modern up-to-date factories, have 
been disposed to think that the minimum values suggested are too 
low, or to question the principles upon which they are arrived. 
The author says the values were not put forward without long and 
careful consideration. One aim of the report is to avoid recommen- 
dations which might subsequently be found to be too burdensome, 
and to involve unnecessary hardships to manufacturers. The 
researches of physiologists have shown that in general a marked 
diminution of acuteness of vision begins when the range of illumi- 
nation is reduced below the range of values specified in the report; 
yet one’s impressions in this respect depend very much on the 
state of adaptation of the eye and the success with which glaring 
points of light are avoided. In any case such estimates have to 
be considered with respect to the conditions actually found in 
practice. It is not enough to specify what is theoretically desir- 
able, one must make sure that what one desires can be actually 
carried out. So the estimate was checked by a very laborious 
series of measurements in many factories. 


THE MINIMUM PRESCRIBED VALUE. 


The minimum value prescribed in factories—o'25 foot-candle— 
has been independently arrived at in other investigations. It is, 
for example, the minimum value found on the platforms of rail- 
way stations (where the safety as well as the general convenience 
of passengers is the chief consideration determining the illumina- 
tion); and it was independently suggested years ago as a result 
of investigations in the United States. With modern illuminants, 
there is usually a considerable variation in the illumination 
furnished at different points in the room, so that a minimum of 
0°25 foot-candle at one point means that the illumination at most 
other parts of the room will be very much higher. Above all, it 
must be clearly recognized that these are values in the interests 
of safety and convenience merely, and that in almost all cases the 
necessity of providing suitable illumination for the work carried 
on will in itself go far towards providing higher minimum values. 
The author therefore thinks that it will be fully conceded that the 
0°25 foot-candle value has some justification. Even so, there will 
occur certain cases, particularly very large rooms and open 
spaces, where even this value could not be obtained without an 
unreasonably great expense. The Committee have therefore 
considered such open spaces separately, and fixed lower minimum 
values, and have also inserted an exemption clause to meet hard 
cases. As regards the illumination in large open spaces, docks, 
&c., he thinks few of those who have seen these large areas in 
practice will question the advisability of being very lenient in 
fixing a minimum value. One journal suggests that the value of 
0°05 foot-candle in such areas is absurdly low. On the contrary, 
the author would doubt the wisdom of asking even this value 
were there not the exemption clause as a safeguard. The best 
analogy is supplied by the full data available on the pre-war 
lighting of London streets, so ably dealt with in Mr. Trotter’s 
paper before the Society in 1913. It is seen from this paper that 
0°05 foot-candle is about the value met with in St. James’s 
Square, while in the Marylebone Road and in Cambridge Street 





there was only half this value. It may, of course, be said that in 
many industrial operations there are points where special danger 
is incurred—where trucks are passing or where there are risks of 
stumbling over obstacles and falling a dangerous height. But in 
such cases the general requirement of adequate lighting would 
come into force; and if there was obvious danger an inspector 
would be justified in recommending special measures at these 
points of work, such as the use of portable lamps, the whitening 
of surfaces to mark the demarcation from dangerous zone, &c. 

A desire has often been expressed that something more definite 
should be said on the subject of glare, and that a provision limit- 
ing the contrast between the illumination on the work and of 
surrounding parts of the workroom should beinserted. As regards 
the avoidance of glare, the author thinks the report is sufficiently 
emphatic. At the present stage, it is, he says, hardly practicable 
to include in the body of the report hard-and-fast rules for its 
avoidance, as these necessarily differ so much according to the 
nature of the workshop. Such precautions should, however, be 
studied by inspectors and applied by them in giving advice as to 
how a tendency to glare might be remedied. 

As regards the avoidance of excessive contrasts in illumination, 
this is.met by two requirements: (1) By the general requirement 
that there should be a reasonable constancy of illumination over 
the working area; (2) by the fact that the minimum general illu- 
mination is 0°25 foot-candle. According to Weber, there is no 
impression of glare provided a contrast exceeding too: 1 in bright- 
ness is avoided; and even this ratio would perhaps be difficult to 
adhere to in practice. However, a ratio of 100: 1, with a mini- 
mum illumination of 0°25 foot-candle, would permit of an illumi- 
nation of 25 foot-candles on the work, which is only required in 
very exceptioual cases. 

A few critics of the report have suggested that some more 
definite information should be given under the heading “ how to 
light a factory.” Those who speak light-heartedly of brief and 
“ practicable general schemes” of factory lighting can scarcely 
have studied the subject in any detail, and can have no idea of 
the innumerable complex factors affecting the conditions of illu- 
mination in various industries. Ideas on this subject can only 
become crystallized by gradual experiment and discussion in co- 
operation with those engaged in the respective industries; and it 
would certainly be foolhardy at the present moment to attempt 
to make such values a basis of legal action. On the other hand, 
those who accept the principle of the general recommendations 
in the report, and supplement this by a study of the data in 
specific factories presented, are already in a position to make 
substantial improvements in the more backward factories in 
regard to lighting; and this is surely a considerable point gained. 
Finally, the author mentions a few criticisms based on the im- 
pression that the merits of one or another illuminant have not 
been sufficiently emphasized. Broadly regarded, these criticisms, 
he considers, cancel one another. In one case, the objection 
was raised that some advantage of electric lighting has not been 
pressed; in another, the wish is expressed that some merit of gas 
lighting had been more emphasized. He thinks keen partisans 
of particular illuminants do not sufficiently realize how greatly 
these presumed advantages depend on the local circumstances, 
and how frequently some apparent drawback is due not to any 
intrinsic defect in the illuminant so much as the unsatisfactory 
manner in which the illuminant is used. In his opinion, members 
of the Society will agree that it is far better to aim at constructive 
work of value to the public and the industry as a whole, than to 
embark upon controversial side-issues which merely accentuate 
some points of difference. 


FuTurE Work. 


Dealing with suggestions for future work, Mr. Gaster says there 
is room for detailed and systematic study of the requirements in 
regard to lighting in specific industries, and no doubt this impor- 
tant piece of work will be undertaken in course of time. It is, 
however, work that obviously requires very careful treatment, and 
one cannot expect immediate results. There have naturally been 
some points on which evidence was less easily gathered than others ; 
and reference is made to several particular lines of investigation 
which would be helpful. One of these is the effect of inadequate 
illumination in causing eye-strain or general fatigue. Thisis a 
matter in which the co-operation of the physiologist and the 
occulist is necessary; and in future a study should be made of 
some way in which the records of eyesight, nervous breakdown, 
&c., recorded by such specialists can be correlated with the light- 
ing conditions which the sufferer has been experiencing. Only 
by slow systematic work of this kind, can there be hope of gradu- 
ally tracing the connection. The physical condition of workers 
is of great importance at the present moment ; and a Depart- 
mental Committee, under the auspices of the Home Office and 
the Minister of Munitions, has recently been appointed to deal 
with the subject. An opportunity of bringing before their notice the 
relation between inadequate lighting and fatigue was recently 
afforded ; and no doubt they will consider the work of the Depart- 
mental Committee in the course of their researches and in framing 
their recommendations. There seems at present to be a need 
for some general method of testing fatigue of eyesight—not at 
irregular intervals, but over a continuous period, so that any 
fatiguing effect characteristic of the lighting system has time to 
make itself felt. 

Another line of investigation, which perhaps offers even greater 
immediate prospects, is the study of the connection between illu- 
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mination and output and quality of work. Several witnesses were 
able to mention to the Committee actual instances of a measured 
gain in output and quality being observed when the conditions of 
illumination were improved. It would, Mr. Gaster suggested, 
be most useful if those members of the Society who are con- 
tantly dealing with industrial lighting installations were to begin 
to make a study of this matter, and to collect evidence. In the 
future, such statistics would prove a most powerful appeal to 
manufacturers. 

Concluding the long but interesting paper, Mr. Gaster remarks 
that light is a necessity, and not a luxury; and, even in time of 
war, it is necessary—perhaps even more necessary than in time of 

eace—to ensure that it is wisely employed. England has for 
ong been justly regarded as the home of industrial hygiene; and 
the Society owes a debt of gratitude to the Home Office for the 
judicious and energetic manner in which they have taken indus- 
trial illumination under their wing, and particularly to the Chair- 
man of the Committee who has devoted so much time and care 
to these researches. 
DISCUSSION. 


Dr. RENE SAND (Brussels), invited by the Chairman to speak, 
had a very enthusiastic reception. He remarked that he greatly 
appreciated the kindness of the’ members. The work of the 
Society was viewed by him with the keenest interest and pleasure. 
He hoped that after the war the Belgian Government would take 
steps in connection with the matter of factory and workshop 
lighting, and urgently press it forward. In the work of the Illu- 
= Engineering Society they would find some very useful 

ata. 

Dr. JAMES KERR (London) said he read the report of the Depart- 
mental Committee with a great deal of curiosity to find out what 
recommendations had been made. It occurred to him it would 
be an extremely intangible thing to handle factory lighting; but 
fortunately the Committee had taken the very high ground of only 
dealing with principles. It seemed to him that among the further 
work that would develop out of the report would be the question 
of fatigue of the eyesight. The matter of glare was also extremely 
important. He thought the report also dealt with the intrinsic 
brightness of the source of light, and this was a thing of the 
greatest moment. 

Mr. W. R. Cooper (London) said he was glad to see the Com- 
mittee had taken up the point as to the comfort of the workers. 
This was very important. If they wanted the best of work, they 
must have people working under the best of conditions; and if 
this idea had been grasped by employers years ago, much trouble 
would have been saved. In his opinion, the 0°25 foot-candle for 
minimum illumination was too low; and if the Committee could 
raise this, it would be an advantage. It also seemed to him that 
the term workroom was too vague; for there must be a great 
variation between one workroom and another. A workroom, 
for instance, in an engineering factory differed materially from 
one in a textile factory. He did not know whether reference was 
made in the report to the question of exposing sources of light to 
the eye; but if not, and the Committee would deal with the 
matter, it would be a great advantage. To expose metallic fila- 
ments directly to the eye was wrong; he sometimes saw them 
used with clear glass globes, and without hesitation by people 
who ought to know better. This point would be more important 
still when the “ half-watt ” lamp came into use. 

Mr. A. CunnincTon (L. & S. W. R.) thought that the Com- 
mittee, in arriving at their conclusions, made more use of actual 
measurements than they did of the expressed opinions of wit- 
nesses; and this suggested the value of actual measurements. 
He was inclined to think impressions were a little vague even 
when the persons were accustomed to deal with lighting pro- 
blems. It was surprising how much one could be out in general 
impressions compared with actual measurements. He noticed 
one witness suggested they should have a minimum of 2 foot- 
candles for corridor lighting. He had worked out what this 
would mean. If they had lamps suspended in a corridor at 8 feet 
high and spaced 17 ft. 3 in. apart, they would have to have lamps 
of 200-candle power, which would give 8 foot-candles under the 
lamp and a minimum of 2 foot-candles— measured on a plane 3 feet 
above the floor. He found that the new office at Waterloo Station 
had a minimum of o1 foot-candle, which exactly carried out the re- 
commendation of the Committee, and the maximum was 0'3 foot- 
candle. In the passage outside the office of the “ Illuminating 
Engineer,” he found the minimum was o'r3 foot-candle; and in 
the corridor outside the office of the Institution of Gas Engineers, 
the minimum light was 0°07 foot-candle! One lamp, however, had 
been removed there, no doubt owing to the restrictions, so 
they might take it the minimum would normally be about double 
—say, o'15 foot-candle. Lighting could easily be too extravagant. 
Referring to high-pressure gas lighting, the remark was made by 
one witness that, as a rule, they kept the standard of lighting up 
as high as possible, chiefly on account of the fact that they could 
give an abundance of light cheaply. This was an uncommercial 
way of looking at it. When people suggested such high values, 
there seemed to be something wrong somewhere. As one inte- 
rested in railway yard lighting, he thought the minimum of 0'05 foot- 
candle erred in being too high. Takea yard of 14 acres in extent, 
to give a minimum of o'05 foot-candle would mean a high cost. 
The yard that he had now in mind had a minimum of o’o1 foot- 
candle; and it was considered a well-lighted yard. To comply 
with the recommendation of the Committee to give not less than 
0°05 foot-candle the cost would have to be increased from / 300 





to £1500. They might do it for less if lamps were spaced closer. 
This was for electric lighting ; but the cost for high-pressure gas 
worked out to roughly about the same. The figure of 0°05 foot- 
candle for yard lighting was ridiculed by the “ JouRNAL oF Gas 
Licutinc.” When at the “ JournaL” office recently, he thought 
it might be of interest to take a figure on the floor of the pub- 
lishing office. He did not know whether they would regard this 
as a working area, or whether it would be considered a passage 
or “open yard.” The figure given by an actual measurement was 
0°035 foot-candle. But he need hardly say that the interior part 
of the office was not at all badly lighted. The low reading was 
partly the effect of shadow, and the light coming from the 
ceiling ; but where the office work was done, the illumination 
was adequate. He mentioned this because there was no danger 
at all with an illumination of 0°035 foot-candle. In this matter, 
they should bear in mind that they were not talking of averages ; 
it was only the minimum that was legalized. 

Mr. C. C. Paterson (National Physical Laboratory) said he 
recommended those who were keen on the general conditions of 
lighting to study the next volume of results which was going to be 
issued by the Committee. It really formed part of the first report, 
and would represent a piece of work which he thought no other 
country had done anything towards at all. It would be quite a 
unique compilation of the conditions of industrial lighting. 

Mr. Justus Ecx (London) agreed that one of the most im- 
portant things they had to consider in illumination was undoubt- 
edly the effect upon eyesight. He thought it was very sad to look 
round any gathering of people, and see so many having to wear 
spectacles. If such a report as that issued by the Committee 
could make spectacles less necessary, a great service would be 
done not only to the country, but to the whole world. In their 
factories, they were always hurrying on—getting machines and 
people to work faster; and unless they could get the conditions 
of lighting which would make every operation safe, they would be 
forcing the pace at the expense of accidents. He thought that the 
colour of the light source should also receive consideration. 

Mr. L. Sotomon spoke as an architect; and his practice in re- 
gard to lighting seems to be to ask a manufacturer client where he 
wanted light chiefly and how much he wanted, and then he (Mr. 
Solomon) arranged accordingly. He agreed that this was rather 
rule-of-thumb procedure. 

Mr. Swainson thought the question of lighting should be taken 
into consideration in connection with heating and ventilation ; 
and in his opinion the matter of fatigue should be inquired into 
not only in relation to lighting, but with the factors of heating and 
ventilation included. 

Mr. G. CAMPBELL said the report, apart from its collection of 
miscellaneous information, must, from the point of view of its 
recommendations, be regarded as a dismal disappointment. Irre- 
spective of the explanation, anyone who had any practical experi- 
ence must know that an illumination of 0°25 foot-candle for fac- 
tory lighting was totally inadequate for gg per cent. of examples. 
He presumed that the intention of the Committee was to obtain 
legislation that would compel all factory proprietors to adopt 
necessary lighting, in which case they might also presume that the 
Secretary of State for the Home Office would make investigation 
as to the general practice, and when he was informed that the 
present every-day lighting was equivalent to the recommenda- 
tions, any proposed legislation would be vetoed. In his (Mr. 
Campbell’s) opinion—and he was responsible for a considerable 
number of important and satisfactory installations—-the Com- 
mittee had missed a great opportunity in not coming out with a 
flat declaration that the minimum result for good illumination in 
workshops was generally } foot-candle, and the lighting of fac- 
tories generally was bad. Consultants and others who followed 
the recommendation laid down as to the minimum for lighting 
would be sadly disappointed. 

Mr. F. W. GoopENouGH (London) said he must differ from the 
last speaker in regarding the report as a dismal disappointment, 
because he thought it was a very great achievement to have got 
established the principle that adequate and suitable lighting tor 
factories and workshops should be a statutory requirement. In 
these matters, it was very necessary to make haste slowly; to 
build the foundations securely before beginning to put up the big 
superstructure. He therefore thought the Committee had done 
wisely in making a small beginning in regard to the minima they 
specified, while making a large beginning in establishing the prin- 
ciple that good lighting in factories was one of the conditions that 
should enable them to be passed as satisfactory by the Home 
Office Inspector. It was an important principle in legislation not 
to go too far in advance of public opinion, or the law would be 
brought into contempt, and thrown into disuse. It was the work 
of the Illuminating Engineering Society to advance public opinion 
on this question of satisfactory illumination, and as to minimum, 
maximum, and average illumination; and if they could educate 
public opinion in this respect, they would get legislation to follow 
afterwards. Legislation must be subsequent to the education of 
the public, or it would fail in its effect. Instead of calling the 
report a dismal disappointment, he should echo the expression 
used by Mr. Gaster, that it was of service to the public while not 
inflicting a hardship upon the manufacturer. A point that fell 
from the Chairman when introducing Mr. Gaster struck him as 
touching upon one of the very vital problems of the day—that 
was, when he referred to the difficulty after the war of increasing 
the output of factories by every possible means. It appeared to 
him that the great problem of the nation, not only at present but 
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in years to come, was how to increase the output of the wealth of 
this country—that was to say, the output of labour—in order to 
provide the means to pay for the terrible cost of the war. If by 
the adoption of statutory requirements they could bring about a 
national increase in the output per man, they would have done a 
service to their day and generation. In this respect, as he said, 
the Home Office Committee’s report was a valuable step in ad- 
vance. In his very interesting and valuable contribution to the 
discussion, Mr. Cunnington made a remark to which he should like 
to refer, when he spoke of the man who advocated his own“par- 
ticular system of lighting because by it he could give plenty of 
light cheaply. Mr. Cunnington must bear in mind that it had 
only been by the advent of cheap illumination that they had had 
the standard of lighting raised to anything like the decent figure 
at which it was to-day. It was the same line of argument that the 
metallic filament lamp maker would use as against the carbon fila- 
ment lamp—namely, that he was able to give a factory more light 
because it was cheaper—he distributed the advantage between 
betterc esult and economy. If they had not got beyond the candle 
to-day, they would not be able to prescribe satisfactory standards 
of lighting for factories. 

Dr. GLAZEBROOK, in closing the discussion, said that he and his 
fellow members of the Departmental Committee had felt that the 
discussion had been a real advantage to them in respect of future 
work. The questions raised by Dr. Kerr and Mr. Swainson as to 
fatigue, the effect of glare, and so on, were very important. 

Mr. GAsTER, in his reply, also admonished Mr. Campbell re- 
garding the views he had expressed. He agreed, too, that it was 
absolutely essential that the personal element should be taken 
into consideration, and experiments on the question of fatigue 
made on a comparative basis with the same persons and under 
the same conditions in relation to heating and ventilation. 

A cordial vote of thanks was passed to Dr. Glazebrook for 
presiding. 





PROGRESS IN ILLUMINATION. 


American Illuminating Society’s Report for 1914-15. 


In last week’s issue, pp. 434-5, some extracts were given from 
the report of the ‘“‘ Committee on Progress” of the American IIlu- 


minating Engineering Society. To-day’s further extracts may be 
prefaced by what the Committee remark in the opening words of 
their statement: ‘‘ During the past year there have occurred two 
events of striking significance, which may be symbolized by two 
flaming torches—one signalizing destruction and conflagration, the 
other spreading its glow over construction, progress, and enlighten- 
ment. One heralds animosity and antagonism; the other dis- 
closes amity and friendly relationship. The one is the sign of 
war; the other a proof of peace. Inspite of the one, progress has 
continued; in conjunction with the other, the art of illumination 
has been extended. The European war, repellent in its awful 
carnage, has afforded grim and hitherto undreamt-of possibilities 
in the use of light. The Panama-Pacific Exposition welcomes the 
whole world, and stands as a magnificent example of the art of 
applied illumination.” But, leaving aside the former “ repellent” 
subject, we start with the section of the report dealing with 


Tue PANAMA-PaciIFICc ExposITION. 


In its use of light, the Panama-Pacific Exposition furnishes the 
most striking example ever presented of the progress of illuminating 
engineering. For the first time in the history of such institutions, 
a recognized illuminating engineer was called in to take care of 
this branch of the work. For the first time in history the lighting 
of an International Exposition was completely designed and 
charted before the buildings were erected; and the results bear 
eloquent testimony to the wisdom of the action. The latest types 
of street lighting, both gas and electric, are represented ; the ex- 
teriors of the buildings are brilliant with “flood lighting;” the 
lighting of Festival Hall is a unique example of totally indirect 
lighting; display lighting is exemplified in the scintillator system 
and in the Tower of Jewels; efforts to avoid glare are manifest 
on all sides; never has there been a more lavish use of coloured 
light. And so this exposition stands as a living witness to the fact 
that illuminating engineering has “ come into its own.” 

No attempt will be made to discuss all the novelties to be found 
in the lighting effects, but reference will be made to some of the 
more prominent features of the illumination. The basic idea 
back of the general illumination of the building was the desire to 
present the exposition at night in the same relative values of 
colour and perspective in which it is observed by day. On this 
account the old outline-system of illumination, in which incan- 
descent electric lamps were used to outline the architectural 
features of the buildings, was abandoned for the new flood-lighting 
idea ; and particular attention has been paid to the ocular comfort 
of the sightseer while at the same time displaying for his appre- 
ciation wonderful effects produced by artificial light. 

Four principal methods of illumination are employed. Oppo- 
site the walls of the exhibit palaces are luminous art standards 
bearing transparent shields, through which light is thrown on to 
the facade. A second method of illumination is found in the 


concealed batteries of searchlight projectors which are used to 
flood the monumental sculptures, towers, and minarets, so that 
A third source of 


the minutest architectural details are visible. 





lighting is that of the concealed light which proceeds from the 
inner recesses of the columns which encircle the courts or are 
placed on the lofty Tower of Jewels and the Italian Towers com- 
manding the entrance to the Court of Palms and the Court of 
Flowers. This method of lighting is also used in the vaults of 
archways and in other situations where it is desired to cast light 
upon the mural paintings. The great battery of forty-eight 
searchlight projectors, each with a 36-inch lens forming the 
‘“‘ scintillator,”’ makes a fourth source of illumination. 

In addition to these four principal sources of lighting, there are 
several minor sources. In various parts of the grounds are globes 
of white glass the light from which, at night, dissipates the 
shadows under the foliage. In the great central Court of the 
Universe two lofty columns of dense white glass are parts of the 
two fountains, and are the principal source of the night illumina- 
tion of the Court. 

The striking effect of the Tower of Jewels was obtained through 
the use of specially designed jewels cut from glass obtained in 
Bohemia and having an index of refraction of from 1°68 to 1°71. 
Each gem is suspended so as to be free to swing with air currents, 
and has a little mirror placed within one-sixteenth of an inch of 
the apex, thereby increasing the number of spectra obtainable. 

A noteworthy feature of the highway lighting is the use of 
18-inch to 24-inch globes carrying glassware of an absorption of 
approximately 50 per cent. and of a warm opal tint approaching 
amber. The illumination of the interiors of the buildings is ac- 
complished by the use of 250-watt and 500-watt tungsten lamps in 
specially designed mirror reflectors. Thelamps are from 40 feet to 
100 feet above the floor, the energy is less than 2 watts per square 
foot, and the foot-candles range from } to 3 on the floor. 

The first commercial installation of high-pressure gas lighting 
in this country, and one which is said to show many improve- 
ments over foreign practice, is to be found in the State and 
Foreign Building Section. The main artery for traffic is the 
Avenue of Nations; and this and other streets and avenues in 
this section are lighted by high-pressure two-mantle lamps 
enclosed in opal globes mounted single on the top of ornamental 
staffwork columns. The lamps consume 21 cubic feet of gas per 
hour, operate at 3 lbs. pressure—reduced at the standard from 
30 lbs.—and have a mean spherical candle power of 408. 

Installations of the same lamps have been made at all the 
entrances and exits of the grounds. At the entrances and exits of 
the main group of exhibition palaces, and at the entrances of the 
courts, lamps of the low-pressure type are used, mounted on 
brackets. In the “ Zone” gas-standards 35 feet high are placed 
at intervals of 100 feet on both sides. There are 72 of these 
standards, each carrying five-mantle lamps with mercury-valve 
distance-control. Large decorative lanterns are hung about these 
lamps. Decorative effects are obtained by the use of gas to pro- 
duce tongues of flame from serpent-headed urns. 

Some very spectacular effects are obtained in the lighting of the 
glass dome of the Palace of Horticulture. These effects are 
made possible by the use of sets of specially designed lens plates, 
colour screens, and high-powered searchlights. The systein used 
in lighting the interior of the Festival Hallis a separate and distinct 
type of interior lighting which is unique. In a pit beneath the 
centre of the floor are placed a number of searchlights, which are 
set to throw their beams upwards into a diffusing dise of thick 
glass sand-blasted on the under side, which distributes the light 
over the dome covering the auditorium, and the dome in turn acts 
as a diffusing reflector. The most bizarre and spectacular 
phenomena are produced by the “ scintillator ’”’—over 300 effects 
having been worked out. 

At the San Diego Exposition neither the {‘ flood-lighting ” nor 
the “outline ” system of illumination is used, but ordinary street 
lighting supplemented by light from the arches of the arcades. 
This has been found very satisfactory. 


STREET LIGHTING. 


A general survey of the progress in the lighting of streets shows 
that there has been a decided increase in ornamental lighting for 
advertising purposes, or so-called ‘* White-Way ” lighting. But, 
aside from this special ornamental lighting, the following record 
may be made, mainly regarding gas installations. 

Portland, Oregon.—Besides ornamental lighting, some 150 arc 
lamps have been added for general street lighting. 

San Francisco.—A few additional lamps, both gas and electric 
arc, have been installed—making a total of 3423 arc lamps and 
7838 gas-lamps. The most notable improvement has been the 
installation of 516 gas-filled, 250-candle power, tungsten lamps on 
the main thoroughfare leading to the exposition grounds. These 
lamps have been suspended from pipe brackets placed on the 
trolley poles, two to a pole, and at a height of 16 feet above the 
sidewalk. The distance between the poles is approximately 
93 feet. It is expected that after the close of the exposition the 
number of lamps will be cut down, as the illumination is much 
more brilliant than necessary under ordinary conditions. 

Milwaukee.—The report on the street lighting survey authorized 
in 1914 contained among others the following recommendations: 
That a total of 8500 lamps be used ;.on residential streets 400- 
candle power units hung 22°5 feet high on centre suspensions at 
the street corners, with 100-candle power lamps at the curb mid- 
way between corners in blocks more than 420 feet long ; for busi- 
ness streets a pair of 30-feet posts on opposite sides of the street 
every 180 feet, each post carrying two 1000-candle power lamps ; 





semi-residential streets to be lighted by 400-candle power units 
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360 feet apart; and outlying business streets by 600-candle power 
lamps at the curb and on 180 feet centres. 

Chicago.—The principal changes during the year have been the 
introduction of gas-filled tungsten lamps in place of enclosed 
alternating and direct current arc lamps. The following table 
shows the number of lamps in service at June 1 last as compared 
with those on June 1, 1914: 


Juner, 1914. June, 1915. 

Flame arcs Bemibie teh ed. (eS i 10,021 
300-watt gas-filled tungsten .. . — ° 9,020 
Alternating current enclosed arcs. . 6,254 oo 1,740 
Direct currentopenarcs . . . . 1,272 ey a 

4-ampere series vacuumtungsten. . 4,077 = 75193 
Gas, standardtype . .. . . . 11,902 Pe 10,157 
Gas, ornamental type Bath ge hy _— os 730 
eee ee ee ee ee ee 4,690 
Rented flame arcs 1,161 as 1,302 


Indianapolis, Ind.—Five miles of boulevard lighting have been 
installed with gas-filled tungsten lamps of .250-candle power with 
150-candle power lamps at irregular intervals between corners 
and staggered. 

Louisville, Ky.—Gasoline lamps have been in service in the 
parks and along the parkways and operated only in the summer. 
They are to be replaced by tungsten lamps which run throughout 
the year. 

Detroit.—The lighting system has been extended by the addition 
of 1669 luminous arc lamps—thus completing the illumination of 
eleven miles of boulevard. 

Philadelphia.—Additions during the year include 400 arc lamps, 
650 tungsten lamps, 179 gasoline lamps, and 300 gas-lamps. 

New York.—Prior to Jan. 1 last, Greater New York was lighted 
wholly by three types of units, the enclosed arc lamp, the 100- 
candle power non-vacuum tungsten lamp, and gas-lamps. Since 
then the 300-watt to 1ooo-watt multiple and 400-candle power 
series type of gas-filled tungsten lamps replaced some 10,000 en- 
closed carbon and flaming arc lamps. In Queens and the 
Bronx about 5000 non-vacuum 100-candle power tungsten units 
have replaced gas. Approximately 600 multiple arc lamps in use 
on the bridges connecting the several boroughs have been re- 
placed by tungsten units. So far these lamps have withstood 
traffic vibrations satisfactorily. Negotiations are under way for 
a large number of tungsten lamps to replace gas-lamps on many 
of the side streets. 

Brooklyn.—All direct-current arcs have been replaced- by 
tungsten lamps. At present [June, 1915], 2000 are installed. 
Gas-lamps are being replaced by non-vacuum tungsten units. 

Montreal, Canada.—An extension of the lighting system is being 
made by the addition of 84 luminous arc lamps, on ornamental 
poles of special design placed 125 feet apart. 

Panama Canal Zone.—Here permanent street lighting systems 
similar to those in use in Washington are to be installed in the 
principal towns. Gas-filled tungsten lamps, probably of 100-watt 
size, will be used. 

Great Britain—The report issued by the British Government 
on the use of gas during the year closing June 1, 1914, showed an 
increase in the number of gas consumers in Great Britain of 
357.411. The report also stated that, while the use of electricity 
for street lighting is increasing, there are still 779,442 incandescent 
gas units in use. 

Berlin.—The number of gas-lamps in use for public lighting in 
Berlin on March 31, 1914, was 43,780—an increase of 2324. Asin 
previous years, there was an increase in high-pressure lighting in 
the principal streets. In the inner parts of the city, illumination 
was strengthened by increasing the number of burners in a lan- 
tern, by increasing the number of many-fiame low-pressure in- 
verted lamps, as well as by increasing the number of lamp 
standards. In Victoria Park the electric lighting was improved 
by the addition of arc and metal filamentlamps. There were still 
in use a small number of petroleum and spirit lamps. 

Investigations.—The investigation of street lighting being car- 
ried on under the joint auspices of Committees of the National 
Electric Light Association and the Association of Edison Illu- 
minating Companies, and which was started last year, is still un- 
completed. To properly interpret results already obtained re- 
quires a complete knowledge of the conditions; and no attempt 
will be made to summarize them in this report. Another investi- 
gation of the factors connected with the effective illumination of 
streets has been directed toward a study of the effect of glare on 
visual acuity. The method of test consisted in making observa- 
tions of a special visual acuity test chart, first with the street lamps 
off and then under ordinary lighting conditions. Among the con- 
clusions reached were that merely surrounding a brilliant source 
of light by a diffusing globe does not materially diminish blinding 
effects. Mounting heights less than 20 feet should be avoided if 
possible, and heights less than 15 feet should never be employed. 
When the height is relatively low, the candle power between the 
angles of 65° and go° from the vertical should also be relatively 
low. So far as avoidance of glare is concerned, there is no object 
in increasing the height beyond 50 feet. 


OTHER EXTERIOR ILLUMINATION. 


The continued improvement in illuminants is reflected in the 
spread of outdoor lighting of all kinds, and the use of light more 
than ever before for a variety of purposes. Thus a real estate 
dealer arranges to have a new subdivision highly illuminated, and 
rapidly sells his lots to customers who have come out to view 
them at night. Improvements in distance-lighting and control 





have made feasible the employment of gas in places where its 
use had previously been considered impossible. A big extension 
is to be noted in the use of light for exterior advertising. 

Flood-Lighting—One of the most striking illustrations of the 
modern “ flood-lighting ” method of illuminating the exterior of 
buildings is to be found in the lighting of the Woolworth Building 
in New York City, which was disclosed to public view at the 
beginning of the year. It has been said that more light is pro- 
vided for the illumination of the tower than is usually employed 
in lighting a city of 30,000 inhabitants. About 600 automobile 
projector units fitted with tungsten lamps are used to throw light 
on the structure from the thirtieth to the fifty-eighth storey. These 
projectors are arranged so that some throw their light upward and 
the rest downward. Thus there is one continuous diffusion of 
light over the whole surface. Thelamps throwing light downward 
are carefully screened, so as not to be directly visible from the 
street. The most novel point of the installation, however, is at 
the sixtieth storey—called the “ crow’s-nest”’ or “lantern.” It has 
been enclosed with diffusing glass, and within are placed twenty- 
four 1000-watt lamps. An automobile dimmer connected with 
these lamps continuously alters their intensity in an irregular cycle. 
Thus at one instant the glass surface of the lantern shows a deep 
red glow no brighter than the adjacent gilded structure, and again 
it flares up to a bright white light many times this brightness and 
visible for miles. 

The flood-lighting idea has been much extended in the illumina- 
tion of advertising signs on billboards, water-tanks, roofs of build- 
ings, side walls, and elsewhere. In such cases the effect is accom- 
plished by directing a beam of light against the sign from some 
nearby convenient location. A new lighting unit of high intensity 
utilizing a parabolic reflector has been recently developed for this 
special purpose. 

Lighting of Sports——The lighting of courts for tennis and other 
sports has proved so satisfactory that the idea is being tried in a 
number of different ways. A playground in a city park has been 
illuminated so that its various amusements are available at night 
as well as by day. A test was made at the Indiana State Fair 
grounds recently of a system of illumination, ia order to try out 
the practicability of automobile racing at night. The result was 
a complete success. 


INTERIOR ILLUMINATION. 


The trend in interior lighting continues to be in the direction of 
protecting the eyes from excessive brightness. A recently finished, 
and what is claimed as the largest, hotel in Europe has been fitted 
throughout with the semi-indirect system of illumination—the 
lighting so arranged that corridor lights are independent of those 
in adjacent bed-rooms. In the dome ofthe rotunda court a novel 
plan has been adopted of introducing opal bulls-eyes, with a lamp 
behind each, into the risers which support the glazing of the 
dome. Around the dome cornice is a ring of lamps, which are 
concealed from view at the floor level but throw a considerable 
volume of light upward into the dome. Some 6000 lamps are 
usedin this hotel. In England the use of high-pressure gas is being 
extended to factory lighting. 

While private enterprise is quick to see and adopt improve- 
ments in lighting sources and methods, the municipally controlled 
institution has in the past exhibited a decided inertia in this 
respect. A start has been made in Boston to remedy this; and 
the replacement of old types of lamps of low efficiency has already 
brought about a marked saving tothe city. The change has been 
so satisfactory that one of the city engineers is to devote his 
entire time during this year to improving the lighting of buildings 
in the school, police, and fire departments. 

A novel use for the method of indirect lighting is to be found 
in the illumination of clock dials in the new Boston Custom 
House. Behind each dial is a chamber with white walls illumi- 
nated by a number of lamps. Numerals of the dial are in the 
form of slots set in concrete, and the lights in each chamber are 
so arranged that no unreflected light passes through the slot. 
The effect is to make each numeral appear as if cut out froma 
piece of uniformly lighted paper. 

Now that semi-indirect and totally indirect lighting systems are 
coming more and more into use, the effect of the walls and ceil- 
ings in reflecting light is of great importance. The results of con- 
siderable work on tests of the reflecting power of paints have 
been presented. The colours examined ranged from white to 
dark buffs and greens. The highest coefficient obtained was 
0°657, which was for a white oil paint of medium gloss. Less 
than one-half of the samples tested showed coefficients above 50 
per cent., and all of those that did so were of very light creamy 
or yellowish tones. A rather light colour gave only 0°328. 

Reference should be made to the very important work of the 
Committee on Lighting Legislation and the Factory Lighting 
Committee of this Society, as a result of which a code on the 
lighting of factories, mills, and workplaces has been prepared. 








Extensive Water Supply Works for Sydney.—It is stated by 
the Board of Trade that a report of the Chief Engineer of the 
Sydney Metropolitan Board on the extension of the local water 
supply recommends that the following works should be put in 
hand so as to be available by 1922: Trunk and sub-mains, to 
cost £1,331,212; local storage reservoirs, £366,715; pumping- 
stations, £450,208 ; amplification works, £485,540; lower canal, 
screening, and sedimentation works, £56,000; and new storage 
reservoir on Cordeaux River, £446,500. 
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PRODUCTION OF HYDROGEN FOR WAR PURPOSES 


An article by Dr. A. Sander, an engineer, of Darmstadt, in the 
“ Journal fiir Gasbeleuchtung ” for Oct. 30 gave a history of the 
production of hydrogen for war purposes. In so far as the article 
has a bearing on the gas industry—either from the standpoint of 
competition of hydrogen with coal gas, or from the utilization of 


gas-works plant for the production of hydrogen—its contents are 
summarized below. 


Earty MILITARY BALLOoNs. 


The first ascent in a balloon filled with hydrogen was made by 
the physicist Charles at Paris, in 1783, and eleven years later 
a French aeronautical company was formed, with the physicist 
Coutelle at its head. This company proved very useful to the 
French Republic in the wars which it was waging at the time 
with Austria, Holland, and England; and a little later the balloon 
section was of great service in the sieges of Dusseldorf, Mayence, 
Worms, and Mannheim. Napoleon took a balloon company with 
his expedition to Egypt; but the ship carrying the balloon and 
gas-producing plant was destroyed by the English fleet. Upon 
his return to Paris in 1799, Napoleon, who had little faith in the 
balloon section, abolished it. 

The use of balloons for military purposes attracted attention in 
other countries considerably later than in France. In Austria 
balloons were used in 1866, and by Germany in the war of 1870. 
The German balloon section assisted at the seige of Strassburg; 
but failing to prove of service in the siege of Paris, it was dis- 
banded the same year, and not reformed till 1884. The French, 
however, made much use of balloons during the siege of Paris— 
no less than 66 balloons, with 161 people, and about three million 
letters ascending from Paris between the 23rd of September, 1870, 
and the 28th of January, 1871. Of these balloons, only five fell 
into the hands of the German Army. 

The use of airships in war has, however, become more im- 
portant since that time. Dirigibles on many different systems are 
used, not only for purposes of observation, but also for attack. 
The question of the production of gas for use in both naval and 
military dirigibles has naturally grown in importance. At the 
present time the captive balloon and the motor airship are prac- 
tically the only types of balloons for which gas is required. 


CAPTIVE BALLOoons. 


Almost all modern armies use captive balloons of the type con- 
structed by Parseval and Sigsfeld in 1893-97. It is a cylindrical 
balloon, which sets at an incline against the wind like a kite, and 
contains 21,000 to 26,500 cubic feet of gas. It is anchored by a 
steel-wire rope wound by a windlass worked by hand or engine. 
It is used at a height of about 2600 feet—the observer having tele- 
phonic communication with the ground. The observer’s vision 
with the naked eye, in clear weather, extends to about 12 miles. 
To get the best service from the captive balloon, it must be pos- 
sible to fill and make it ready to ascend in the shortest possible 
time; and it is in this connection that the question of the gas 
supply becomes of such significance. In the earliest days of 
Coutelle, the only process for making hydrogen was by the action 
of dilute sulphuric acid on iron. Coutelle was impelled to seek 
another method of manufacture, because at that time sulphuric 
acid was produced exclusively from sulphur, and the available 
supplies in time of war were required for the manufacture of gun- 
powder. Coutelle took advantage of Lavoisier’s observation that 
steam passed over incandescent iron yielded hydrogen; and he 
produced a plant, consisting of retorts charged with iron turnings 
and heated by wood fires, in which hydrogen was made for charg- 
ing balloons. The production was, however, slow; the plant was 
not readily portable ; andthe retorts were liable tocrack. Return 
was consequently made to the acid process; and the German 
balloon section in 1870 used at Strassburg a plant consisting of 
75 wine casks—6o of which were employed as gas producers, 12 
as washers for the hot gas, and 3 as driers. With this plant an 
observation balloon was charged in five hours; but it was primi- 
tive, clumsy, and ill-adapted for field requirements. In the war 
of 1870 the French devoted serious attention to the production of 
hydrogen, and constructed the first portable hydrogen producer, 
which used the iron and sulphuric acid process. Oneof the most 
recent modifications of this plant is that of Godard, in which a 
waggon carries two iron hydrogen producers coated inside with 
lead, a washer, a drier, and a small pump, which feeds the pro- 
ducers with acid and the washer with cold water. The diluted 
acid is continuously pumped in an upward direction through the 
two producers charged with iron filings. About 250 lbs. of iron 
and 500 lbs. of sulphuric acid are reduired for the production of 
1000 cubic feet of hydrogen. A waggon capable of producing 
5300 cubic feet per hour weighs a little over2 tons. About 7 tons 
of materials are required for charging a balloon of 21,000 cubic 
feet capacity. 


CoMPRESSED HYDROGEN. 


In the eighties a process for producing hydrogen from dry 
materials was worked out by Majert and Richter. It was based 
on the fact that a mixture of zinc dust and slaked lime gives off 
hydrogen when heated to redness. A portable apparatus on this 
principle was constructed, which was used by the Prussian balloon 
section. Two or three hours were required to fill a balloon with 
this apparatus, whereas the military authorities considered that, 





in order to use captive balloons to full advantage, it must be 
possible to fill them in less than half-an-hour. Inorder to achieve 
this, the manufacture of hydrogen on the spot was given up, and 
hydrogen compressed in steel cylinders was carried on waggons. 
This method was first used in 1885 by the English expedition to 
the Soudan. In this case, two cylinders formed the load of a 
camel. The Italians employed the same method in their campaign 
against Abyssinia in 1887; and it has since been adopted by 
almost all armies. The cylinders first used by the English were 
79 feet in length, and weighed about 66 lbs. Their volume was 
about 1°13 cubic feet; and hence, at a pressure of 120 atmo- 
spheres, they yielded about 141 cubic feet of gas. The cylinders 
now used in the German army are of heavier construction; have 
a volume of 1°27 cubic feet ; and, at a pressure of from 130 to 150 
atmospheres, they contain about 177 cubic feet of gas. Thus 
about 120 cylinders are needed to fill one captive balloon. The 
waggons used for transport are limbers, carrying twenty cylin- 
ders, and drawn by four horses. Twelve of these waggons are 
attached to a German balloon section—thus providing for filling 
one captive balloon twice. As a result of careful training, the 
men are able to get a balloon filled and ready for ascent in fifteen 
to twenty minutes. The whole of the cylinders of six waggons 
are connected to a single pipe; and the valves of the cylinders are 
opened without removing them fromthe waggons. Special motor 
and railway waggons are also provided for the transport of gas 
cylinders. The waggons used in the French army are entirely 
different from the German. They are not limbers but four- 
wheeled waggons carrying six cylinders, each containing 880 cubic 
feet of gas. The cylinders are, therefore, five times as large as 
the German, and the waggons require six horses to draw them. 
The German waggons surpass the French in mobility. 


PoRTABLE HyDROGEN GENERATORS, 


Portable hydrogen producers have, however, been retained in 
many armies for use in mountainous districts with bad roads, or 
at a distance from railways. The Russian army in the war with 
Japan in 1904 introduced portable apparatus depending on the 
action of aluminium on caustic soda solution. The action is very 
vigorous, and much heat is developed. Cousequently, the process 
is only applicable where there are ample supplies of cooling water. 
About 343 lbs. of materials are required to produce 1000 cubic feet 
of hydrogen by this process. A similar process was used by the 
Spanish aeronauts in thé Morocco campaign. This depended on 
the action of silicon on a solution of caustic soda. The reaction 
takes place very vigorously at 176° to 194° Fahr., which tempera- 
ture is provided by the heat of solution of the caustic soda in 
water. For the production of 1000 cubic feet of hydrogen by this 
process 125 lbs. of material are required. The apparatus, which 
is very light, is used in large numbers by the German, Austro- 
Hungarian, Italian, and Spanish balloon companies. A very 
similar process has been adopted by the French—under the name 
of the “ Silikol”’ process—in which, in place of pure silicon, a 
ferro-silicon containing a high percentage of silicon is treated with 
35 to 40 per cent. solution of soda. The materials to produce 
1000 cubic feet of gas by this process weigh only 119 lbs. 

These processes, however, require considerable quantities of 
water for cooling purposes; and the French “ Hydrogenite” pro- 
cess has been devised for use where very little water is available. 
The material used is a mixture of finely ground ferro-silicon and 
soda-lime. This material ignites easily and, on exclusion of air, 
burns readily and develops a large quantity of hydrogen. The 
mixed material keeps for an unlimited length of time at ordinary 
temperatures—187 lbs. of it yielding 1000 cubic feet of hydrogen 
of a very high degree of purity. The material is put up in blocks 
in air-tight cases containing 56 lbs. The generator in which the 
blocks are used is surrounded with a water jacket. The heat of 
the reaction evaporates the water; and towards the end of the 
combustion of the material the steam produced is introduced into 
the generator, thereby increasing the yield of gas and extinguish- 
ing the material. 

Calcium hydride has also for some years been used in France, 
under the name of “ Hydrolith,” for producing hydrogen for mili- 
tary purposes. Calcium hydride is manufactured by passing 
hydrogen into molten calcium. The hydride is therefore, in a 
sense, a hydrogen accumulator, as the hydrogen used can be pro- 
duced by any process, and stored in the metallic calcium for use 
at any time. It is evolved immediately the hydride is brought in 
contact with water. The excessive evolution of heat which takes 
place on the decomposition of the hydride by water at first caused 
great difficulties, which were overcome by the French chemist 
Jaubert, in an apparatus of very ingenious construction. A port- 
able hydrogen generator using this process constructed at the 
military balloon factory at Chalais-Meudon gave the extraordi- 
narily high output of 56,480 cubic feet of hydrogen per hour. 
This plant, with a store of 20 tons of calcium hydride, will yield 
692,000 cubic feet of hydrogen, and has given excellent results. 
The price of calcium hydride is, however, high. 

Several years ago Maurichau-Beaupré recommended activated 
aluminium as a raw material for producing hydrogen; but he 
activated it by means of the poisonous materials potassium cyanide 
and corrosive sublimate. The Griesheim-Elektron works has 
succeeded in producing aluminium of nearly equal productive 
capacity by the addition of about 1 per cent. of caustic soda and 
I per cent. of mercuric oxide. This preparation is less poisonous ; 


and, on interaction with water. 52 to 62 lbs. yield 1000 cubic feet 
of hydrogen. 
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STATIONARY HyDROGEN GENERATORS. 


In regard to fixed or stationary plants for the production of 
hydrogen, an important condition is that they should have a high 
output of gas per hour, in order to make good in the shortest pos- 
sible time the loss of gas which takes place in the normal working 
of an airship. Numerous processes are employed. The early 
processes, depending on the action of sulphuric acid on iron, have 
now been entirely superseded. In the nineties, the electrolytic 
water-decomposition process was introduced. It yields a very 
pure gas, and requires little attention. Apparatus for this pro- 
cess is made by the Schuckert works at Nuremberg, and the 
Oerlikon works, near Ziirich, in which alkaline electrolyte and 
iron electrodes are used. Two plants of the Schuckert type were 
erected at Strassburg and Metz—each capable of producing 1765 
cubic feet of hydrogen per hour. The Oerlikon plant requires 
less space than the Schuckert plant, and yields 1000 cubic feet 
of hydrogen by the expenditure of 212 B.T.U. of current. The 
Oerlikon apparatus is used at the military airship station at 
Farnborough and by the Swedish and Russian navies, which have 
balloon ships provided with this plant, compressors, and steel 
cylinders, for coast defence purposes. Their captive balloons 
facilitate the detection of submarines and mines. 


UTILIZATION OF WATER GaAs. 


Coutelle’s old process of the action of steam on incandescent 
iron has been re-introduced in recent years. The International 
Hydrogen Company, of Berlin, employs this process—producing 
iron as a suitable porous sponge by the reduction of pyrites residues 
by water gas. The sponge is acted on by steam when heated to 
about 1470° Fahr. The ferric oxide produced is again reduced to 
iron by water gas. At first, horizontal iron retorts were used for 
the process; but, as their durability was small, the ‘“‘ B.A.M.A.G.” 
Company, which has absorbed the International Hydrogen Com- 
pany, has recently employed fire-brick vertical retorts. In order 
to maintain the iron at the temperature requisite for the reaction, 
water gas is burned in the vertical retorts at fixed intervals, whereas 
with the older retorts the heating was external. The process is 
therefore divided into three periods—(1) heating up; (2) reducing; 
(3) gas producing. The hydrogen made contains only 1 to 2 per 
cent. of impurities, and 1000 cubic feet cost about 3s.5d. The 
older form of this process was, until recently, in use in the fortress 
at Cologne, where there was an installation of 5650 cubic feet per 
hour productive capacity. The Austrian Airship Station at Fis- 
chamend, near Vienna, also used it. The installation there is so 
arranged that it can be used also for a similar process devised by 
Professor Strache, of Vienna. 

A noteworthy improvement of the process is embodied in the 

hydrogen producer constructed by Dr. Messerschmidt. His appa- 
ratus consists of a vertical chamber lined with firebrick, from the 
top of which an iron cylinder is suspended, while a second smaller 
iron cylinder, resting on the bottom of the producer, passes up 
within the first iron cylinder. The annular space between these 
two cylinders is packed with iron ore. The interior of the pro- 
ducer is filled with fire-clay chequer-work. The water gas, mixed 
with a limited proportion of air, is admitted at the bottom of the 
producer, and passing upwards through the middle cylinder heats 
the chequer-work in it. It then passes down through the iron 
oxide, reducing it to metallic iron, and at the same time heating 
it, and finally passes upwards through the outer space in the pro- 
ducer, where the unburned gas is consumed by a secondary supply 
of air. The exterior firebrick chequer-work is thus raised to the 
reaction temperature of 1290° to 1470° Fahr. The construction 
renders very uniform heating of the iron oxide possible, and utilizes 
most thoroughly the heat of the reducing gas. The heating and 
reduction process terminates in about twenty minutes, and steam 
is then introduced. For a few seconds, it is allowed to sweep the 
heating gases from the producer, and then the production of 
hydrogen commences—the steam being introduced at the top in 
the outer part of the generator. It then passes up through the 
incandescent iron, which decomposes it. The hydrogen formed 
travels through a hydraulic main and is cooled and purified in the 
usual way. The gas-making period, or “run,” lasts about ten 
minutes; and the heating-up and reduction of the iron oxide is 
then repeated. The plant is adapted either for continuous work- 
ing or for intermittent use, as the producer can be heated up from 
the coldin a few hours. The only attendance required is observa- 
tion of the temperature on a pyrometer and the changing-over 
of the control levers. There is automatic locking of the latter to 
prevent improper operating of the valves. A water-gas plant 
of ordinary construction is a necessary accessory. Plants on the 
Messerschmidt system, as made by the Carl Francke Hydrogen 
Company, of Bremen, have been erected at the Zeppelin yard at 
Friedrichshafen, at the fortresses at Cologne and Konigsberg, 
and in a number of military airship stations. The gas produced 
by this process contains 985 per cent. of real hydrogen; and the 
cost of manufacture is low. 


UTILIZATION OF O1L Gas. 


Another process, worked out by the Dutchmen Rincker and 
Wolter, starts with oil gas, which is Jed through a generator filled 
with incandescent coke, in which it is so thoroughly decomposed 
that the hydrocarbons are split up into carbon and hydrogen. 
This process was at use at Kénigsberg until a short time ago; 
and the Russian Balloon Sections use this type of plant mounted 
on two railway waggons. The first waggon carries two gene- 





rators, a blower, and an oil tank with pumps; while the second 
waggon carries the purifying plant. The generators are first 
blown hot by the air-blast; and then a certain quantity of oil is 
injected, gasified, and decomposed. The hydrogen thus formed 
is exhausted from the bottom of the generator. It contains 2 to 
3 per cent. of carbonic oxide, which is removed by passing over 
heated soda lime. The plant produces 3500 cubic feet of hydro- 
gen per hour. The only raw materials are coke and oil, which 
may be either crude petroleum or petroleum residues, tar, benzol, 
or benzoline. Two men are required to attend to the plant, and 
the cost of manufacture is from 2s. 6d. to 4s. per 1000 cubic feet. 
The plant being comparatively readily portable, can be used not 
only in military establishments, but to follow an airship so that, 
when the latter lands, the plant can quickly supply the gas required 
to refill it. 

In addition to the processes already mentioned, there are others 
suitable for large stationary installations. Thus the silicon pro- 
cess of the Schuckert firm is used at the fortress of Mayence, by 
the Swiss, and for the Italian airships at Bracciano. These 
stationary plants have a productive capacity of some 10,600 cubic 
feet per hour. Almost all the French fortresses on the eastern 
frontier are provided with large hydrogen plants on Jaubert’s 
analogous “ Silikol” process. 

In conclusion, it is pointed out that there are now large hydro- 
gen plants at many chemical works, oil factories, ship-yards, and 
electric lamp works. All these plants could, in case of need, be 
used for producing hydrogen for military purposes. It will here 
suffice to mention the Griesheim-Elektron works, near Frankfort- 
on-the-Maine, which has done a great deal in developing airship 
travelin Germany. At this works large quantities of hydrogen 
are produced every day as a bye-product in the electrolysis of 
potassium chloride and of sodium chloride. The development 
of a large number of different processes for the manufacture of 
hydrogen within the last twenty years has been stimulated by the 
requirements of the airship service; but, on the other hand, the 
latter has gained much from active co-operation by the chemical 
industry. 














Output of Benzol by Bye-Product Coke-Ovens.—Speaking at 
a recent meeting of the Engineer’s Society of Western Pennsyl- 
vania, Dr. H. C. Porter, the Chemist of the United States Bureau 
of Mines, said that American bye-product coke-ovens were ex- 
pected to be producing before the end of this year about 25 million 
gallons of crude benzol or light oil annually—an increase of 150 per 
cent. in about a year, due to war conditions. The quantity neces- 
sary to make all the dyes and refined coal-tar chemicals (except 
explosives) used in the United States is not more than 5 million 
gallons a year. 


Wages of Prisoners of War on German Gas-Works.—It will be 
remembered that in the report of the proceedings at the annual 
meeting of the German Association of Gas and Water Engineers 
on the 30th of June last, it was mentioned that Herr Martin, the 
Manager of the Erfurt Gas-Works, stated that prisoners of war 
employed on German gas-works received wages which, after all 
deductions had been made, amounted to 73d. per week. Herr 
Martin has pointed out in the “ Journal fiir Gasbeleuchtung ” of 
the 30th ult. that he was incorrectly reported in the official 
account of the proceedings, and that he actually stated that the 
pay of prisoners, after deductions had been made, amounted to 
74d. a day. 


Dye Industry in Japan.—It has been decided by the Depart- 
ment of Agriculture and Commerce of Japan to establish a Com- 
pany for the manufacture of dyes. There are to be factories in 
Tokio, Osaka, and Fukuoka. Shareholders must be officials of 
gas companies or of companies engaged in the manufacture of 
chemicals, medicines, and perfumery, and other private business 
men. The Department will place 2400 tons of benzol produced at 
the Government steel works at the disposal of the Company for 
the regulation of the price of materials for the manufacture of 
dyestuffs, and will guarantee a profit of 8 per cent. per annum for 
ten years from the date of the establishment of the concern. The 
methods of calculating the profit, and the amount of subsidy to be 
given by the Government, are to be determined. 


Extraction of Sulphur and Cyanogen with Potash Carbonate.— 
A recent issue of ‘‘ Het Gas” contains a statement of the claims 
made by Heer Th. Petit for a patented method of extraction of 
sulphur and cyanogen with a lye of potash carbonate used in a 
rotary washer, or rather two washers—one serving for the re- 
vivification of the liquor which has been saturated in the first. 
According to Heer Petit, the first reaction consists in the forma- 
tion of bicarbonate by catbonic acid in the gas. Hydrogen sul- 
phide is then fixed as hydrosulphide of potash and hydrocyanic 
acid as potassium cyanide. These compounds, Heer Petit seems 
to claim, are dissociated by passing air through the saturated 
liquor, discharging hydrogen sulphide and hydrocyanic acid, and 
regenerating the potassium carbonate. The working of the plant 
is controlled very simply by the use of lead test-paper. The 
changes assumed to take place in the two washers are represented 
by conventional chemical equations which are illustrative rather 
than in conformity with the complex conditions of practice. In 
all such processes of wet purification, which form the subject of 
many patent specifications, itis more pertinent to know the results 
of measurements upon a working or even a laboratory scale. 
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CORRESPONDENCE. 


[We are not responsible for opinions expressed by Correspondents.)} 





Price of London Pitch. 


With reference to the letter of Messrs. Blagden, Waugh, and Co., 
published in our last issue, our reporter on the London market states 
that he has seen certain contract notes relating to transactions indi- 
cated in reports dated Sept. 6 and Oct. 4, as establishing the price of 
26s. net per ton at makers’ works. They are bond-fide contracts, and in 
the aggregate amount to several thousands of tons of pitch, while the 
net price is correctly represented. 

The manufacturers who made the sales during August and Septem- 
ber naturally decline to satisfy the curiosity of Messrs. Blagden, 
Waugh, and Co., by showing them the contracts; but our reporter is 
permitted to say that the risks of high freight do not concern the 
sellers, who moreover have not been caught napping by the rates of 
foreign exchange. 

As these transactions appear to be the only important sales of London 
pitch mentioned for the months of August and September, it would 
seem that the price recorded held the field. 

During October the price drooped ; but Messrs, Blagden, Waugh, 
and Co., are not justified in putting the average price for September 
and October at 20s. per ton, although that price may have been the 
minimum export figure in the latter month. 

But, in reporting values, some regard has to be given to the fact that 
a material proportion of the British production of pitch—including that 
manufactured in the neighbourhood of London—is used in this country, 
and commands a higher figure than the current export price. It would, 
therefore, not be fair to the tar producer to ignore sales for home use 
in fixing prices. 

With reference to the interesting point raised by Messrs. Blagden, 
Waugh, and Co., who submit that London prices should be based on 
transactions on London terms, our reporter maintains that such a view 
is much too narrow. It is immaterial to the validity of a transaction 
whether the buyer is in London or abroad. Sales to foreign buyers 
can always be brought to a London price by deducting the actual ex- 
penses (if any) beyond f.o.b. makers’ works. 





Who was the Originator of the Sliding Scale? 


S1r,— With reference to the recent remarks on the above, I venture 
to submit that the sliding scale originally saw the light of day in the 
Sheffield Gas Act of 1866 and the West Ham Gas Act of 1869, varying 
the rate of dividend from 7 to 10 per cent. according to the price charged. 
In 1874, Sir (then Mr.) George Livesey, gave, in an address to the British 
Association of Gas Managers, an outline of an unlimited up-and-down 
sliding scale which was the principle adopted by the Board of Trade 
in their letter to Mr. Forster’s Committee on the 1st of June, 1875 
(dealing with the Metropolis Gas Companies Bill), and which was sup- 
ported by Mr. Livesey as a witness attending by Speaker's order at 
the instance of the Metropolitan Board of Works. Mr. Cripps, who 
appeared on behalf of the promoters (the Corporation of London and 
the Metropolitan Board of Works), then asked for an adjourment, 
and a few days later submitted the following statement : 


“The promoters of the Metropolis Gas Companies Bill 
having regard to the expression of opinion of the Committee to 
which the Bill has been referred, and being strongly impressed 
: are willing to insert in the Bill a clause regulating the 
supply of gas by a sliding scale of price and dividend, as sug- 
gested in the Board of Trade letter of the 31st of May, 1875.” 


I should say that the 1875 sliding scale is that which has operated in 
principle up to to-day; and there appears no doubt in this form but that 
Sir George Livesey was its originator. 

R. W. Epwarps. 


Aldershot, Nov. 23, 1915. 


[The foregoing letter recalls an interesting passage in a speech by Mr. 
H. E. Jones at the meeting of the Wandsworth, Wimbledon, and 
Epsom District Gas Company on Feb. 23 last—see “ JouRNAL,” 
March 2, p. 536, second column. It reads: ‘ Mentioning that 
he was a pioneer in 1875, in connection with the Commercial Gas 
Company, in adopting the sliding-scale proposed by Sir George 
Livesey, he added as a point of interest that, as early as 1864, he 
had a sliding-scale clause put into the Watford Gas Company’s 
Act.—Eb, J.G.L.] 


Storage of Ammoniacal Liquor. 


Sir,—The article by Mr. W. S. Curphey, the Chief Inspector of 
Alkali Works, together with your “leader"’ upon it, arrives at an 
important time, when gas-works residuals are receiving closer attention 
than ever before. 

The loss of ammonia from storage tanks and other receptacles is 

often enormous. In many gas-works little care is taken to cover all 
manholes, boshes, syphons, and seal-pots generally; while in some 
Cases open tops are advocated. A blue tint around everything in the 
vicinity is proof of the loss occasioned. 
_ In the “ Journat” for Jan. 23, 1900 [Vol. LXXV., p. 209], you pub- 
lished a communication from me upon the subject ; and in the same 
volume, Pp. 398-9, you inserted an article dealing with the whole ques- 
tion, in which it was advocated that everything about the storage of 
liquor should be closed. 

Now that so eminent an authority as the Chief Inspector has revived 
——— it is likely (and rightly so) to receive the full attention it 

15, New Street, Huddersfield, 

Nov, 25, 1915. 





Epwarp A, HARMAN. 








Canadian Calorific Standard. 


Si1r,—Permit me to correct the statement contained in an “ Editorial ” 
in your issue of Oct. 26, in which it is said that the new gas regula- 
tions “‘ were framed by the chief officials of the Inland Revenue Depart- 
ment in collaboration with the Executive Committee of the Canadian 
Gas Association.” 

It may be stated that there was no such collaboration. It is true 
that early in the year 1914, the Executive of the Association waited 
on the Minister of Inland Revenue with the request that a calorific 
standard of 500 B.Th.U. beestablished. This request was not granted, 
nor was that of certain Utility Commissions asking that a standard of 
600 B.Th.U. be fixed. Later the Executive Committee was asked to 
give its adherence to a standard of 520 B.Th.U. without allowances, 
which it did, and worked for its final adoption. Beyond this, the 
Association had no part in the framing of the regulations. 


Ormond HicMan, Chief Engineer. 
Electrical Standards Laboratory, Ottawa, 
Nov. 10, 1915. 

[We are pleased to have the correction from Mr. Higman. The idea 
as to collaboration was obtained from the following passages taken 
from the report of the Executive Committee of the Canadian Gas 
Association : ‘‘ The most important work of your Executive during 
the year was in connection with the new Inland Revenue Depart- 
ment Regulations for Gas Testing. A Sub-Committee, consisting 
of Mr. Mann, the President, Mr. Norris, Mr. Hewitt, and Mr. 
Dion, interviewed the Chief Gas and Electric Inspector in Ottawa 
in December, and discussed further the proposed new calorific 
power standard—a subject that you will remember was discussed in 
open convention at the Ottawa meeting last year before the Deputy- 
Minister of Inland Revenue and Mr. Lambe, the Chief Inspector 
of the Eastern Division. Your Executive are gratified to report 
that, as a result of the Special Committee’s interview, the new 
standard of calorific power, since put into operation throughout 
Canada, was agreed upon between the Department of Inland Revenue 
and the representatives of this Association.’’ Then in the address of 
the President of the Association (Mr. H. E. Mann), he remarked : 
‘By the adoption of this calorific standard, the Canadian Gas 
Association has secured for the gas companies of the Dominion an 
equitable standard.” We think our interpretation of these state- 
ments was not unjustified.—Ep. J.G.L.] 





Imported Incandescent Gas-Mantles. 


S1r,—With reference to the letter from Mr. F. D. Marshall, under 
the heading of ‘ Imported Incandescent Gas-Mantles,” which appeared 
in your issue of the 23rd inst., we should like to call your attention to 
the words at the beginning of the third paragraph, reading as follows: 


‘‘ When I refer to British-made mantles, it is, of course, under- 
stood that manufacturers in this country are practically depen- 
dent for all the high-quality raw material, and for the matter of 
that for the necessary apparatus, on the Germans.” 


We do not intend to be drawn into any paper controversy, but wish 
to state that, as far as we are concerned, if Mr. Marshall's letter had 
read that manufacturers ‘‘ were ” dependent, instead of “ are” depen- 
dent, he might have been more correct. 

We are now in the position either to manufacture ourselves or to 
procure in this country from British manufacturers all the raw materials 
and machinery we require for the manufacture of our incandescent gas- 
mantles ; so that we do not rely in the least degree upon the Germans. 

CurTIs’s AND Harvey, Ltp., 
per E. D. METCcALFE, Secretary. 
Cannon Street House, E.C., Nov. 24, 1915. 


[Since Mr. Marshall’s letter was received we have seen in this country . 
a very large building which is being devoted to the production of 
thorium nitrate.—Eb. J.G.L.] 





Creosote Prices. 


Sir,—With reference to the figures quoted by your London cor- 
respondent, of 4d. and 44d. for creosote during the past few months, we 
are aware that business has been done at 4d. for shipment to America, 
but the quantity is in lots of about one million gallons; and, as it is 
difficult to secure tonnage, not many consignments have gone forward. 
During this period we have been freely selling at 34d., f.a.s. London. 

We have a number of tar contracts based on the price of creosote 
in London; and we think that it would be more equitable to quote the 
price for home trade in addition to the export one. 

Tuomas Cayton (OLpsury) Ltp. 


Brentford, Nov. 23, 1915. per ForRESTER CLayTon, Director. 








Prepayment Meters and Copper Coinage.—Referring at the meet- 
ing of the Middlesbrough Gas Committee last Tuesday to a circular 
from the Controller of the Mint suggesting, in view of the shortage in 
copper coinage, more frequent collections from the slot-meters, the 
Chairman (Mr. J. Calvert) pointed out that collections were now made 
with greater frequency than in most towns. It was proposed that 
some of the meter inspectors should be released in order to enlist, and 
that women should take their places ; but the Chairman observed that 
women could not do the same amount of work as men, as there was 
such a quantity of copper to be carried. The Committee approved the 
principle of releasing the men; leaving it to the Manager (Mr. David 
Terrace) to re-arrange the duties. 
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PARLIAMENTARY INTELLIGENCE. 


NOTICES GIVEN FOR BILLS (SESSION 1916) RELATING 
TO GAS AND WATER SUPPLY. 


Aberdare and Aberaman Gas.—This Bill is for the purpose of consoli- 
dating and converting the capital of the Aberdare and Aberaman 
Consumers’ Gas Company, to confer additional capital and borrow- 
ing powers ; to allow of the creation of special purposes and other 
funds ; and to apply the sliding-scale. Provisions are also inserted 
to empower the Company to purchase by agreement the undertaking 
of the Hirwain Gas and Coke Consumers’ Company, Limited; to 
extend the limits of supply ; to substitute a calorific value standard 
for the illuminating power test; to amend the obligations of the 
Company as to giving a supply of gas where a supply for any other 
purposes than lighting or domestic use would interfere with the 
efficiency of the gas for lighting purposes; to establish a profit- 
sharing scheme; to enable the Company to make superannuation and 
other allowances, and pay pensions, to officers and servants; and to 
manufacture gas and deal with residual products on certain land. 


Beighton and District Gas.—Dissolution and re-incorporation is desired 
by the Beighton and District Gas Company, Limited ; the new Com- 
pany to be authorized to carry on the undertaking within the limits 
of the parishes or townships of Beighton, Aston-cum-Aughton and 
Ulley, and Wales. Provision will be made in regard to the capital 
and borrowing powers of the Company. 


Buraley Water.—An extension of time for the completion of the Hurst- 
wood reservoir and other works authorized by their Act of 1908 is 
to be sought by the Burnley Corporation, as well as power to re- 
duce the rates of charge for water for various purposes. Further 
borrowing powers are needed, and the suspension, for a period to be 
determined, of sinking-fund payments. 


Colchester Gas.—It was stated last week [p. 444] that the Colchester 
Gas Company will ask Parliament to alter, extend, or limit and 
define their powers with regard to the purchase of résidual products. 
They also desire an extension of their area of supply, and to raise 
further capital, as well as to work under a calorific standard and the 
sliding-scale. 


Ferndale Gas.—The Ferndale Gas Company, Limited, as notified in 
the last issue of the “JourNAL” [p. 444], intend to apply for an 
amendment of their Order of 1883. They require further capital and 
borrowing powers, provision for various funds, &c. 


Folkestone Gas.—The Folkestone Gas Company are proposing to 
acquire the undertaking of the Hythe and Sandgate Gas Company ; 
and they will ask for the necessary powers to carry the scheme 
into effect. An extension of the limits of supply is sought, and 
the transfer to the Company of the undertaking authorized by 
the Elham Valley Gas Order of 1912. Provision is to be made for 
the taking over of all or any of the officers and servants of the 
Hythe Company, and the compensation of those removed from 
office, and of the Directors and Auditors. The Company will ask 
to be relieved from obligations and restrictions in the matter of 
illuminating power and sulphur compounds, and to work under a 
standard of calorific value; also for the application to the amal- 
gamated capital, and any new capital, of the sliding-scale, either 
with or without aneutral zone. Additional capital is wanted, as 
well as authority to create a special purposes fund and a benefit and 
superannuation fund. 


Hornsey Gas.—The Hornsey Gas Company will ask to have defined 
the boundaries of their limits of supply and those of the Gas Light 
and Coke Company as regards the parish of Hornsey. They also 
desire power, upon lands now belonging to them on which they are 
authorized to manufacture or store gas, to deal with and store resid- 
uals ; and to establish pension, special purposes, and other funds. 


Imperial Continental Gas Association—The Imperial Continental 
Gas Association will ask leave to bring in a Bill to remove doubts as 
to their powers in various respects connected with the carrying on of 
the business of the undertaking ; to sanction and confirm certain 
distributions of funds by way of dividend ; and to issue ordinary 
and preference stock at less than the nominal amount. The Bill 
will include various provisions relating to debenture stock, and will 
ask for authority to hold one ordinary meeting only in any year. 
There will also be proposals affecting the number, qualification, &c., 
of Directors. 


Newcastle and Gateshead Gas.— Mention has already been made [ante, 
P. 444] of the intention of the Newcastle-upon-Tyne and Gateshead 
Gas Company to seek power to extend their limits of supply; to 
substitute a calorific power test for the illuminating standard; to 
work-up, convert, and utilize residual products, and purchase such 
products from other gas undertakers; and to raise further capital. 


Northwich Gas.—Power will be sought by the Northwich Urban Dis- 
trict Council to acquire the undertaking of the Northwich Gas Com- 
pany, under the terms of the Northwich Gas Act, 1915. It is pro- 
posed to hold over the arbitration to determine the price to be paid 
until after the war. 


Piymouth and Stonehouse Gas,—Reference to the Bill to be pro- 
moted by the Plymouth and Stonehouse Gas Company was made 
last week [p. 444]. It is to enable the Company to carry on the 
business of tar distillers by acquiring the works of the late T. H. 
Harvey, and to enter into agreements in this connection with other 
undertakings in Devon and Cornwall. The calorific power test is 
asked for, and leave to raise additional capital. 


South Metropolitan Gas.—Notice is given by the South Metropolitan 
Gas Company of their intention to apply for leave to introduc? a Bill 
to declare and (if and so far as may be deemed necessary or expe- 
dient) to ratify and confirm the respective amounts of the ordinary 
stock and of the debenture stock of the Company as now existing ; 





to repeal all or some of the unexercised powers of the Company of 
issuing ordinary capital and of raising money by the creation and 
issue of debenture stock; to authorize them to raise additional 
capital; to give them power to issue redeemable preferred stock and 
debenture stock; and to repeal or amend provisions relating to the 
proportion to be maintained between ordinary and debenture stock. 
They will further ask for the removal of the restrictions upon the 
offer of unissued ordinary stock for sale at a price less than the 
nominal amount of such stock ; the amendment of the provisions as 
to the minimum price at which stock to be issued may be offered 
to consumers and persons in the employ of the Company, so as to 
permit of the making of such offers at a price below the average 
market price of the stock by such amount exceeding 5 per cent. as 
may be specified in the Bill; the alteration of the prescribed mode 
of ascertaining the average market price of the Company’s stock ; 
and the alteration or amendment of the mode of disposal of stock. 


Tynemouth Corporation.—Among other powers, the Tynemouth Cor- 
poration wish for an enlargement of the area in which they are au- 
thorized to supply water, and to add to it the urban district of Ashing- 
ton. The proposal is to purchase from the Ashington Urban District 
Council the Ashington Coal Company, the Duke of Portland, and the 
Milburn Estates, the mains, pipes, and fittings belonging to them, 
and to construct a service reservoir, impound certain water, and lay 
a number of pipe-lines. 


Uxbridge Gas.— By a Bill which the Uxbridge Gas Company are pro- 
moting, they provide for acquiring the undertaking of the Eton Gas 
Company [see ante, p. 444]. 


Wakefield Water.—Authority is desired by the Wakefizld Corporation 
to abandon certain reservoirs set out in their Act of 1889; to con- 
struct reservoirs, conduits, and other works in the township and 
urban district of Rishworth; to impound certain water; to alter 
existing provisions with regard to compensation water; and to 
further extend the time-limit of the 1889 Act for the carrying out of 
certain works. The financial provisions include a clause to enable 
the Corporation, instead of exercising borrowing powers they possess 
by the issue of a fresh security, to raise the money by utilizing any 
sinking fund established by them. 


Yeadon Water.—The Yeadon Water-Works Company notify their in- 
tention to ask for powers, among other things, to acquire additional 
lands and streams on Hawksworth and Burley Moors; to enlarge 
the existing Reva reservoir at Hawksworth; to erect a service tank 
on Billing Hill, Rawdon, for the purpose of supplying the higher 
portions of Rawdon township ; to repeal the obligations to supply 
the Baildon Urban District Council; and to extend the limits within 
which the Company are authorized to supply water so as to include 
the parish of Hawksworth and the township of Guiseley—the latter 
subject to an agreement being arrived at with the Guiseley Water 
Company. Power to raise additional capital is also asked for. 








Board of Trade Provisional Order. 


Fleetwood Gas.—It is intended by the Fleetwood Gas Company to 
apply to the Board of Trade, in pursuance of the Gas and Water 
Works Facilities Act, for a Provisional Order to amend so much of 
the Fleetwood Gas Act, 1912, as limits or restricts the amount of 
interest to be paid on borrowed money, and to authorize the Company 
to pay a higher rate of interest on borrowed money than that pre- 
scribed by the Act. The Company wish to be relieved from the 
obligation to give a supply of gas for any purpose other than lighting 
or domestic use, in cases where the capacity of the main is insufficient 
for such purpose, or ifsuch supply would interfere with the sufficiency 
of gas required to be supplied by means of such main for lighting 
purposes, and to be authorized to levy and recover charges for, or 
in respect of, the reading of meters. 


HOUSE OF COMMONS. 





Peat Gas Bye-Products. 


Last Tuesday Mr. Bovanp asked the Vice-President of the Depart- 
ment of Agriculture (Ireland) whether he had brought to the notice of 
the Minister of Munitions the results of researches into the valuable 
bye-products of peat-gas producers, and whether he would take steps 
to secure, in concert with the Ministry of Munitions, an extension of 
the manufacturing plants in Ireland in which peat-gas producers are 
used, and thereby obtain for Irish agricultural purposes an increased 
supply of a valuable nitrogenous fertilizer ? 

Mr. BirreEt (Chief Secretary for Ireland) stated that the answer 
to the first part of the question was in the negative. The Department 
would be glad to bring under the notice of the Ministry of Munitions 
the researches referred to, which, in his opinion, were well worthy of 
attention. 








Award in a Sydney Gas Strike.—Mr. J. B. Holme, Under Secre- 
tary for Labour and Industry, has had before him for arbitration the 
facts with regard to a recent strike of pas employees at North Sydney, 
owing to the suspension of a trimmer for refusing to assist the foreman 
when storm-waters were flooding the furnace cellars, on the ground 
that he was engaged only to truck and trim coke. Mr. Holme, in 
giving his decision, says he finds, without the slightest hesitation, that 
the Company’s position in the matter is entirely vitiated by the fact 
that the man in question was not immediately suspended by the fore- 
man when he refused, as the foreman supposed, to do work which be- 
came necessary in a grave emergency for the purpose of preserving the 
Company's property. The foreman was also entirely at fault in not 
explaining to the man, when he refused to do work other than he had 
contracted to do, that the work had become necessary by reason of the 
occurrence of a grave emergency. The punishment imposed upon the 
man was unjust. 
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LEGAL INTELLIGENCE. 


GAS-WORKS AND LIGHTING RESTRICTIONS. 


Another case of an alleged infringement at a gas-works of the Light- 
ing Order was heard last Saturday week, when, at St. Augustine’s 
Petty Sessions, Mr. C. V. Bennett, the Manager of the Herne Bay 
Gas- Works, was summoned for having failed to effectively shade the 
opening leading into the retort-house, so that no bright light was shed 
outside. Superintendent Heard said that when he called attention to 
the emission of light, and the need for shading the aperture, Mr. 
Bennett remarked that the men could not be suffocated. Witness, 
however, suggested that sail-cloth, or something of the kind, could be 
put outside the aperture, and that 2 feet or so at the bottom could be 
left open to admit air. Later, on visiting the works, he found that what 
he had suggested, or nearly so, had been carried out, and that the light 
was now effectually shaded. Mr. Bennett conducted his own case, and 
in cross-examination by him witness said there was a wall which screened 
the actual source of the light, which was the retorts; but there was a 
glow that was visible from the outside. He was aware the retort house 
had only one entrance. Previous to this matter, Mr. Bennett had done 
all that he had asked him to do. Ventilator masks had now been put 
up. Mr. Bennett gave evidence on his own behalf, and said he had 
elucidated from the witnesses that, whereas the information was that 
a bright light was exhibited, they could not give him a definition of 
brightness. He submitted that until they could prove that, and that 
the definition could be given in order to prove it, this part of the infor- 
mation failed. In the second place, the evidence had proved that this 
light was not seen from the outside of the Company’s premises. The 
Superintendent said the brightness was not seen outside, but only on 
the premises. Moreover, the reason why the Superintendent did not 
see the light, whether it was bright or otherwise, was, of course, be- 
cause a wall belonging to the Company hid it from his view; and he 
contended this constituted a screen to the light. He should contend 
that a glow was not a bright light. He was most anxious to comply 
with any reasonable request; and after the Superintendent’s first call 
he (Mr. Bennett) spent much time considering how to deal with the 
important problem of ventilation which was involved. The Chairman 
said he knew that Mr. Bennett, as the Company’s Manager, was, as a 
rule, anxious to conform to the law in every respect ; but there had 


been a decided breach in this case, and he must therefore pay a fine 
of £2. 


Mr. Fred. Hotchkin, the Manager of the Arlesey (Beds.) Gas-Works, 
has also been fined £2 for failing to comply with the order. Bright 
lights were seen; and defendant, who had previously been warned, 
admitted his negligence. 








MISCELLANEOUS NEWS. 


ORIENTAL GAS COMPANY, LIMITED. 


The Ordinary General Meeting of the Company was held last 
Wednesday, at the Company’s Office, Finsbury House, Blomfield 
Street, E.C.—Mr. H. D. E ttis in the chair. 


_ The Secretary (Mr. H. J. Luff) read the notice convening the meet- 
ing ; and the Directors’ report and the accounts were taken as read— 
see ante, p. 399. The Auditors’ certificate was read. 


THE War AND TRADING IN INDIA. 


The CuairMan said, according to his usual practice, he would offer 
a few remarks before submitting the report and the accounts to the 
meeting. In the second paragraph of the report, the Board gave an 
outline of the position of affairs which had been created by the war; 
but he thought he might be allowed, and perhaps the proprietors 
might expect him, to fill in, to a certain extent, this outline with a few 
salient details, and so give the proprietors a closer view of the actual 
position, and of what had transpired since last they met. At the meet- 
ing a year ago, he pointed out that, having regard to the widespread 
area of hostilities, they could not expect that India would altogether 
enjoy immunity from loss and suffering. Moreover, since then, the 
area of war had been considerably extended. For instance, the 
Mesopotamia operations had now brought the din of battle closer 
to the ears of India; and even now—at this moment—they were 
prepared to learn that more nations, neutral hitherto, bad re- 
solved to come in as- combatants, and range themselves either 
on the side of this country and her Allies or against them. Thus the 
condition of unrest which had threatened their peaceful trade had 
been aggravated and intensified; and his forecast of trouble—not a 
very hazardous one—had been realized. Trade and commerce had 
been very hard hit. The great markets for sugar, rice, piece gocds, 
metals, and all manufactured articles had been much depressed. The 
effect was shown by the diminution of land-revenue, customs, and rail- 
way traffics, and some projected railway extensions had had to be either 
temporarily abandoned or postponed for a while. He might go on 
further, but time would fail him, to elaborate this theme completely ; 
and he would only dwell for a moment upon one factor—a very potent 
factor for mischief—which had attracted much public.attention. He 
referred to the depredations of the German warship Emden. Well 
supplied, he supposed, from shore with wireless information as to out- 
ward clearances and sailings, the Emden was able to intercept vessels 
at calculated points with what he might call diabolical precision. 
Coupled with this, there was also the bombardment of Madras by the 
Emden, which created something like a panic among the less warlike 





of the Indian population of Calcutta; and they fled to the interior. 
Now of these good people, the Marwaris, he believed, were the middle 
men of the piece goods and other very important trades ; and these 
trades were practically brought to a standstill. Thus the internal and 
external trade underwent something like a partial paralysis, so long as 
the Emden was able to rove the Indian Seas. The destruction of the 
Emden brought about a partial restoration—it certainly revived the con- 
fidence of the people, and influenced the return of the absentees to 
Calcutta. Things improved. But, of course, the position of trade did 
not revive all at once. It had been truthfully said that trade was a 
very shy bird, and, when once frightened off her nest, she took a long 
time getting back again. This was, sketched generally, but given a 
little more amply than the Directors set out in the report, the position 
of how things stood during the year. Its effect upon the Company was 
reflected in the accounts to which he would now turn. 


THE YEAR’S TRADING AND FINANCES. 


If the proprietors would look at the revenue account, the first item 
on the credit side was that of gas-rental which, as the Directors said, 
showed a diminution of 7? per cent. He did not think that he need 
elaborate this, because, as a matter of course, the gas-rental suffered. 
He would only say that, having regard to the misfortunes of numerous 
other gas companies throughout the world, they might congratulate 
themselves that, in their own case, it was no worse. With regard to 
the residual products, which also showed a considerable reduction, he 
would say a word ortwo. First of all, concerning coke. One effect 
of the war was to produce an absolute stagnation in the building trade ; 
and a large quantity of slack coal and dust, which in normal times was 
used for brick-burning, lost its usual market, and was made into coke, 
and dumped on the coke market, to fetch just what it would. Then, 
again, coal, which, in ordinary circumstances, would have been ex- 
ported, or shipped as bunker coal, was held up owing to considerable 
stoppage of outward sailings. He had also been given to understand 
that some collieries converted the whole of their output into coke. 
With their market flooded in this way, a diminished income from this 
residual was a foregone conclusion. They lost something like £4000 
upon it, compared with the figures of the previous year, While on 
the subject of coke, he ought not to omit to tell the proprietors that, 
according to the latest advices, the coke market had had a very en- 
couraging recovery. The price had gone up, but not too extravagantly 
atatime. Hedid not think it was a sudden boom to be followed by a 
corresponding slump. He believed this was a recovery of health and 
strength in the coke market ; and he hoped it would last. The next 
item of residuals was tar. There again, they had a diminished revenue ; 
but it was nothing at all comparable to the loss on coke. Finally, he 
came to a brighter spot—that was, sulphate of ammonia. He was 
happy to say their manufacture of sulphate of ammonia was pro- 
gressing very nicely, though it had not yet attained the proportions 
to which the Board aspired. Notwithstanding, the profits last 
year showed an appreciable increase upon those of the previous 
year. Coming to the debtor side, the first item was coals, purifi- 
cation, and wages. Here they had a considerable saving—/2000 
clear. Part of this was attributable to their having carbonized a 
smaller quantity of coal ;-and it was also due—he said this with great 
satisfaction—to better working in the matter of carbonization. He 
might remind the proprietors that this time last year, he told them 
how they had improved in their gas production per ton of coal car- 
bonized. Then he was able to report an increase of 400 cubic feet per 
ton above the figures for 1913. Now they had improved upon this 
increased output by no less than 600 cubic feet. This was highly 
creditable to their General Manager (Mr. Snelgrove) and the carbon- 
izing department generally. He thought he might also in fairness 
say that it bore some tribute to the quality of the coal they had been 
receiving from their contractors ; and 1n this connection, the proprietors 
would be glad to hear that the Board had recently made on satisfactory 
terms an extended agreement with their coal contractors for supplies 
of coal for a very considerable time ahead. The supply of coal had 
given such trouble and such anxiety to numerous gas companies, not 
only in this country but all over the world, that he thought it was very 
gratifying that they had made this arrangement with their contractors, 
who were people of the highest substantiality ; and therefore he be- 
lieved the proprietors might rest assured that they would have no 
trouble with coal. Salaries in India and London showed the usual 
small progress. The item of Directors’ and Auditors’ fees remained 
the same. Indian income-tax was practically the same. Last year he 
stated that, shortly prior to the war, the Government had practically 
agreed to make some concession to those who had to pay what he 
might call a double income-tax—that was to say, on profits earned in 
one country and sent over to another. In their own case, the profits 
were earned in India and were sent over here. Unfortunately, the 
outbreak of war put a stop to the proposal. But the matter had not 
been allowed to sleep. Some gentlemen who were interested largely 
in Indian and Colonial concerns had got the question in hand, and at 
some future time were going to bring it before the Government again. 
The next two items— mains, meters, services, and fittings,” and 
‘“‘ wear and tear of works "—showed some considerable saving. This, 
as the Directors assured the proprietors in the report, was not due to 
any neglect on their part with regard to the upkeep of the plant and 
buildings ; they were kept up to tip-top pitch. The reduction was 
simply due to this : They had not had occasion to make any large capital 
outlay, or to enter upon any extensjons or operations comparable at all 
with what they did the year before. The year before, they forecast 
what they might have to do. All that was thought necessary was then 
done; and this had happily avoided the necessity of any large expen- 
diture this year. Consequently these items were reduced. Bad debts 
and allowances showed a gratifying decrease. Under general expenses, 
there had been a considerable saving. Last year he promised this 
should be so. Then they were burdened with an outlay of nearly 
£1500 for law expenses ; and he said this would not recur. It had not 

one so; and they had made other savings under general expenses, so 
that the figure this year showed a reduction of more than £2000 as 
compared with the preceding one. The result of the whole trading 
was that the profits this year were £24,311, which was more by £75 





than was earned last year. In addition, he would point out that all 
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outlay had been carried to the debit of revenue; and the reserve fund 
was left intact at a figure of {6000—all fully invested. 


THE BALANCE-SHEET. 


He had not yet touched the balance-sheet. The capital stock, the 
reserve fund, and the depreciation account all remained the same. As 
to exchange equalization account, they had suffered to the extent of 
a on exchange in consequence of war conditions, With regard to 
this, he might mention one matter which had interested him, and it 
might the proprietors. The Government Controller of Indian Currency, 
in his last report, had pointed out that there was a contraction in the 
currency in circulation for the first time for several years; and in this 
way gold had been absorbed to an extent equivalent to nearly 75 million 
rupees. Probably this was owing in some measure to the extended 
general resort to paper currency. However this might be, it was a 
wholesome sign; and apparently the paper currency had become 
more and more popular. The 75 millions in gold went into the Gov- 
ernment reserve and guaranteed the stability to a certain extent of the 
rupee at 16d. This reacted on the exchange. The proprietors might 
perhaps think that this was quite a minor matter. But these minor 
matters contributed either to advance or to hinder success; and the 
Board did not omit to keep their eyes on trifles. The amount due by 
the Company was a little more. This, however, was always a variable 
item ; and it had no particular significance. If an account was paid on 
June 30, it was not then an amount due by the Company. If it was 
paid on July 1, it was. The Bank loan showed an increase of £2400. 
He would refer to this presently, when he came (as he now did) to the 
credit side of the balance-sheet. The capital expenditure remained 
the same. The amount due to the Company was less than last year 
by about £2800. It was now down below {10,000. This was a matter 
of great gratification to the Board. It sprang largely from their policy 
in having initiated, now more than a year ago, the giving to the con- 
sumers of a discount for prompt payment. This had been most 
beneficent. He might tell the proprietors that the eminent firm of 
English accountants who acted as their local auditors had dwelt 
more than once upon the excellent effects this concession to the con- 
sumers had had upon the accounts. It affected the arrears, and the 
arrears affected the bad debts. The bad debts arose from arrears; 
and the longer arrears were outstanding, the.more likely were bad 
debts to be incurred. The next item was coals, products, and sundry 
stores, which showed an increase of £2000. In two words, this meant 
plainly that they had more stores in hand. Owing to theconditions of 
the war, they were much troubled in getting goodsto India. In oneor 
two instances, consignments they had in foreign bottoms were carried 
into Prize Courts, and were hung-up indefinitely. They had got them 
since. But in many other respects, it was difficult to get goods; and 
the Directors saw it was incumbent upon them to make the Company 
safe, for nobody knew what would happen during the war. They 
could not possibly allow themselves to be found short. Therefore, 
they bought stores to the full extent; and they had now the materials 
in their possession. They were worth more to-day than they paid for 
them ; and he daresay that now they could not get some of them atall. 
Therefore he congratulated the proprietors upon having this {2000 
more in store. The amount invested remained unaffected because 
they had not realized any part of it. Cash in Calcutta and London 
and bills receivable made together £5991. The mails were much de- 
layed last year, more especially at the period when they struck their 
accounts. Bills receivable from India were consequently delayed. 
Had a bill which amounted to £4500 arrived on or before June 30, 
it would have been cashed, and carried to the credit of the loan from 
the bank. Then, instead of the bank loan being £2400 more, it would 
have been {2100 less, than last year. This showed that the loan ac- 
count was in a much better position. What he had said he thought 
covered everything necessary with regard to the accounts. He could 
only say that if it had given the proprietors as much satisfaction to 
receive these accounts as it had afforded the Directors to present them, 
then they were quite content. 


IN THE WORKS AND ON THE DISTRICT. 


He thought perhaps the proprietors would like to know a little of what 
had been done in the way of works’ operations generally. Some 381 
new public lamps had been put up during the year, all of which meant 
good business, A considerable number of these were erected in Cossi- 
pore-Chitpore, with the Municipality of which, as he told the proprie- 
tors last year, the Company had entered into a twenty years’ contract. 
A fair proportion of private consumers had also been obtained. This 
was a gratifying increase, especially as they could set it to a certain 
extent against the reduction of consumption which had been going on 
during the war. They were getting more consumers, though they did 
not consume so much as was being done before the war. But the con- 
sumers were now using gas not only for illumination, but for stoves, 
cookers, ring-burners, geysers, and for various trade purposes. Much 
of this was daylight consumption; and this was always valuable— 
indeed, it saved storage. In respect of mains, nothing particular had 
been done; they had only put in about 4 miles by way of extension. 
With regard to sulphate of ammonia, they were installing an 
enlarged plant ; and when this was completed, he had no doubt 
they would be able to get a considerable improvement, even upon 
the improved figures to which he had already called attention. 
Some great improvements had also been made in their purifying 
facilities, with excellent results. The purifying ground had been ex- 
tended and the plant enlarged ; and, to their advantage, there had been 
erected within the works themselves new mechanics, blacksmiths, and 
moulders shops. This meant that they were now able to effect for 
themselves—at low cost, and under the Manager’s eye—work which 
had hitherto been done for them outside. The advantage of this would 
be at once patent. In regard to the distribution department, he told 
the proprietors a year ago that it was being removed from the district 
office into the works. This change had also been effected, and was 
also entirely satisfactory. It had produced increased efficiency, the 
working expenses were reduced, and again everything was under the 
Manager’s eye. In the meter department, they had made several 
changes, which had been attended with similar happy results. In re- 
spect to the purity, pressure, and illuminating power of the gas, they 








were under very strict regulations and obligations to the Municipality, 
who had most elaborate testing apparatus ; and, in the course of the 
year, many thousands of tests were taken. Now even in the best 
regulated gas company, it was not always possible for the manager 
to avoid some accidental little slip or other, which might produce a 
deficiency in one or other of the three particulars—purity, pressure, 
or illuminating power. He was happy to tell the proprietors that 
throughout the whole year they had not had a single complaint from 
the Municipality with regard to a deficiency. He thought this was very 
creditable to their Manager and staff; and he had much pleasure in 
proclaiming it. 


INDIA’S CONTRIBUTION TO OUR FIGHTING FORCES. 


The Directors had sent another subscription to the Indian Soldiers’ 
Fund in the name of the Company, which he was sure would meet 
with the warm approval of the proprietors. The claims of this fund 
upon the people of England were stronger than ever, for the numbers of 
the Indian troops fighting with and for this country had largely increased 
during the year. He quoted the following from a telegram sent from 
India this month : “ India continues to furnish important contributions 
towards the equipment of the British and Allied Forces. Recruiting 
for the Indian Army proceeds vigorously, especially among the Sikhs, 
Gurkhas, and Punjab Mohammedans, and the entire country shows 
the keenest resolve to give all possible aid to secure the final victory of 
the Empire.” The more warlike of the Indian races were among the 
finest fighting men in the world. Mr. Asquith, speaki2g in the House 
of Commons this month upon the contingents furnished from various 
parts of the Empire, used these words : ‘ The contribution of India is 
splendid.” He (the Chairman) thought it was of good augury for the 
future welfare and happiness of India that so many of her sons, of all 
ranks and all classes, had seen England for themselves. A year or two 
ago it might almost have been said that the two races, English and 
Indian, knew next to nothing of each other. Ignorance was prone to 
beget prejudice, and evena tendency to dislike, because each misunder- 
stood the other. But now, English and Indian, fighting together fora 
common cause, glorying together and suffering together, each had 
learnt to appreciate the great qualities of the other; and the future 
would witness an attachment and a mutual respect, hitherto unattain- 
able, but now full of promise. 


MUNITIONS FROM INDIA. 


There was one other matter he would touch upon. As the proprietors 
were probably aware, in England more than 1ooo private undertakings 
were now in the public service as controlled establishments engaged in 
turning out munitions of war. Many of these were drawing fram the 
local gas companies large supplies of gas for light, heat, and power 
purposes; and beyond affording supplies to these factories, the gas 
companies were themselves making shells and fuses, while from their 
gas and tar was being extracted the most powerful explosive known to 
science. India had not been slow to follow this example. He quoted 
again from the message from India: “It has now been proved beyond 
question that India is capable of making shells outside her ordnance 
factories, thanks to the cordial co-operation of the railways, private 
firms, and the native chiefs who have placed their workshops at the 
disposal of the Government. There has been no difficulty to carry 


out there all the processes from iron up to the finished shell. The 
quality of the work is understood to have been excellent.’’ The Com- 
pany had not yet bsen approached by the Government of India. But 


if and when they were, they would be prepared not only to supply gas 
to munitions factories for power and lighting purposes, but als to do 
whatever else the Government. might think it within the Company's 
power to do by way of promoting the production of war material. 
THE FUTURE. 

With regard to the future, he would rather not say anything. He 
could not hazard any forecast at all. That was beyond the wit of 
man. All he could say was that the Directors would continue to give 
their most careful attention to the interests and the affairs of the Com- 
pany, and do their utmost to promotethem. The poet hadsaid: “ Tis 
not in mortals to command success.’’ This was true; but the Direc- 
tors would do their best to win it. 


Mr. Robert MILLER seconded the motion, which was unanimously 
carried. 

Tue Divip—END—RE-ELEcTIONS—VOTES OF THANKS. 

Proposed by the CHairMAN, and seconded by Mr. A. T. Eastman, 
a dividend of 8 per cent. was declared, less income-tax and the 
interim payment of 34 per cent. 

Moved by the CHairMaN, and seconded by Mr. WILLIAM WILLIAMS, 
the retiring Director (Mr. Eastman) was unanimously re-elected. 

On the proposition of Mr. JouN MITCHELL, seconded by Mr. W. C. 
ELtison, the Auditors were reappointed. 

The CuarrMan, in moving a vote of thanks to the Manager, Secre- 
tary, and staff generally, said he had already had to draw particular 
attention to several points upon which they were much indebted to 
their Manager for his good work. He thought the management had 
been extremely well conducted. . Mr. Snelgrove had had to contend 
with a very sickly season. He had had from time to time several of 
his assistants laid up through illness ; and thus had thrown upon his 
own shoulders a great deal of extra work. Mr. Snelgrove had borne 
it without the slightest word of complaint; and he (the Chairman) 
thought their Manager especially deserved their thanks, when they 
considered the distressing circumstances caused by the war and the 
harassing uncertainties—not knowing when or whether he could get 
supplies, and not knowing what was going to happen next to him and 
his subordinates. He also proposed that they should give a hearty 
vote of thanks to their good friend the Secretary, who had been with 
them twenty-three years next month. He was a most painstaking and 
efficient Secretary, and always ready to give all reasonable information 
to the proprietors who desired it. : 

Mr. STANLEY H. Jones seconded the motion, which was carried. 

The SEcRETARY responded on behalf of his colleagues and himself. 

A vote of thanks to the Chairman and Directors was also proposed 
and duly acknowledged. 
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OTTOMAN GAS COMPANY, LIMITED. 


A Formal Meeting. 

The Half-Yearly Ordinary General Meeting of the Company was 
held last Tuesday, at the London Offices, Nos. 59 and 60, Gracechurch 
Street, E.C.— Colonel James Lecryt DanieELt (the Chairman) pre- 
siding. The proceedings being of a purely formal character, there 
was but a small attendance of shareholders, 


The Secretary (Mr. C. J. Daun) read the notice convening the 
meeting, in which it was stated : ‘The Directors regret that, owing to 
the continuance of the war, they can neither present the usual report 
and accounts, nor recommend any dividend.” 

The CuairMan remarked that this was the shortest report the Board 
had ever had to make. There was a meeting in May last, when he 
explained the circumstances ; and the only reason for calling a meeting 
now was to conform to the Articles of Association, under which the 
shareholders were entitled to a half-yearly meeting. In times of 
peace, also, they had been entitled to half-yearly accounts ; but asthe 
Company’s property was on the other side of the world, and the 
Directors were here, they did not know anything about the real state 
of affairs at the present moment. They had practically no informa- 
tion on the subject. A report appeared in a newspaper at one time as 
to the Company’s works having suffered from bombardment ; but they 
had learnt since that thishad not happened. Beyond that, he was not 
in a position to say anything. This state of affairs was, of course, 
most unsatisfactory to the Board; but at the same time they must 
take comfort from the fact that things had not been worse. All that 
remained for him to do was to thank the few shareholders present for 
their attendance. 

Mr. F. W. Brotuers inquired whether they were receiving remit- 
tances from the other side. He was under the impression that the 
works were in the hands of the English staff. 

The CuHairman replied that they could not deal with the enemy; 
and if there were any money the other side, it would not be allowed 
to leave the country. He added that at the previous meeting he 
had made it clear that soon after war was declared the Government 
gave the Company notice that the works were under Turkish authority ; 
and they arranged for people to look at the accounts, and see how the 
gas was made, and everything else. They only paid one or two visits, 
however—possibly because they found the business was rather too 
complicated for them. As soon asthe Board were in possession of any 
reliable information, they would be only too glad to impart it to the 
shareholders. 

Mr. E. L. Burton said this seemed to him a meeting for mutual 
commiseration ; but the shareholders having heard all there was to be 
said -and this was ni/—would no doubt wish in the usual way to thank 
the Chairman and Directors for looking after such of the Company’s 
interes's as there were to look after during the past half year. Noone 





connected with foreign undertakings could escape anxiety at the pre- 
sent time; and a full measure of this anxiety must have fallen to the 
lot of their Board. Their thanks were therefore due to them; and he 
proposed that they be given. 

Mr. BrortueErs seconded, and remarked that he supposed gas was 
still being made. ; 

The CuarirmAn: If so, I do not know where they are getting the 
coal from. The Board are exceedingly obliged for the vote of thanks. 
The business has been a source of the greatest anxiety to us; but we 
must hope for the best. 





BIRMINGHAM GAS SUPPLY. 


Another Appeal to the Consumers to Economize. 
Following up the intimation contained in their last month's report 
[see ante, p. 213], the Gas Committee of the Birmingham City 
Council, at a meeting yesterday week, presided over by Alderman Sir 
Hallewell Rogers, decided to make an appeal to gas consumers in the 
area of supply to be as economical as possible in their demands on the 
department, in the interest of munition and other manufacturers. 


According to the “ Birmingham Daily Post,” the supply of gas for 
munition works has increased so rapidly during the last few months 
that the resources of the department have been taxed to their fullest 
extent. For some weeks the output has been 30 million cubic feet 
higher every week than in the corresponding period of last year ; and 
at the present time the daily supply is almost equal to the maximum 
which is generally reached from the end of December to the middle 
of January. And it is found that the demand for further supplies for 
munition works is continuing. The consumption, in fact, is already so 
unprecedented that, owing to the shortage of labour at the gas-works, 
the department will, unless the ordinary consumers help them, be 
faced with a serious difficulty. “As the munition works are of national 
importance and must be maintained, the Committee naturally will do 
everything to keep them well supplied with gas, even if they are com- 
pelled to curtail the domestic supplies—a method which has been 
adopted in several munition centres. The Birmingham Committee will 
not take such a drastic step unless it is absolutely necessary ; and they 
therefore appeal to domestic consumers to exercise the strictest eco- 
nomy (particularly during the next two months), in the use of gas for 
cooking purposes, and especially in the use of gas-fires. 


The following appeal on the subject is prominently advertised 
throughout the district : 


The supply of gas for munitions has, during the past few months, 
been increasing very rapidly, and further demands for large supplies 











THE MAIN 








The ST. NICHOLAS. 





The St. Nicholas— 


The new booklet—“ Main Reflections” — 
contains particulars of several new Gas 
Fires. 


R. & A. MAIN, LIMITED. 


WORKS: Gothic Works, EDMONTON, N. Gothic Ironworks, FALKIRK; and Gothic Works, BIRMINGHAM, 
SHOW-ROOMS AND BRANCHES: 25, Princes Street, Oxford Circus, W.; 136, Renfield Street, 
GLASGOW; 56, Broad Street, BIRMINGHAM; 83, Old Market Street, BRISTOL; 18, Severn Street, 
Deansgate, MANCHESTER; 97, Millfield, BELFAST; 333, Queen Street, MELBOURNE; and 12, Cunninghem 
Lane, Pitt Street, SYDNEY, N.S.W. 


GAS FIRES. 


Fire 


The Gas 


without a rival. 








Copies free on application. 




































500 JOURNAL OF GAS LIGHTING & WATER SUPPLY. 


[Nov. 30, 1915. 





for this purpose continue to be made. The consumption of gas is so 
unprecedented that the résources of the Gas Department are already 
severely taxed—the difficulties being increased by the shortage of 
labour at the gas-works. 

The Gas Committee feel that the munitions supplies are of national 
importance and must be maintained even though this may mean the 
curtailment of domestic supplies (a course which has been already 
adopted in several munition centres). 

The Gas Committee therefore desire to again impress upon con- 
sumers the necessity for exercising the strictest economy in the use of 
gas, particularly during the next two months (when the consumption 
usually reaches its highest point). They confidently ask consumers to 
show their patriotism by co-operating in this matter, and thusavoid the 
necessity for more drastic steps having to be taken. 

HALLEWELL RoG_Ers, 
Nov. 23, 1915. Chairman of the Gas Committee. 


——_— 


BRISTOL AND GAS TESTING. 





Sanitary Committee’s Views on a National Emergency. 


The question of testing the gas supplied by the Bristol Gas Company, 
at the present exceptional time, was considered at a meeting of the 
Sanitary Committee last week, when it was decided, after consideration 
of the communications from the Ministry of Munitions on the subject, 
that it should be continued. 


It was reported by the City Engineer (Mr, L. S. M’Kenzie) that the 
Minister of Munitions had forwarded a copy of a letter which he had 
addressed to the Bristol Gas Company, pointing out the necessity of 
extracting as much benzol and toluol as possible in the making of gas 
for the purpose of the manufacture of explosives; and as the illuminat- 
ing and calorific power of the gas might be thereby affected, the Com- 
pany were informed that they would be relieved of any penal conse- 
quences of not keeping their gas up to the standard imposed by law. 
The Corporation were asked to do everything in their power to prevent 
any possible attacks on the Company in consequence of this order; and 
it was suggested that for the time being the gas need not be tested, or, 
at any rate, the results of testing should not be published. 

The CuarrMan (Alderman S. Lloyd) said in his opinion it was their 
duty to go on testing the gas. The whole community would be 
affected ; and the Committee would not be doing their duty unless 
they continued to test the gas. By so doing, they would know exactly 
how they were going on. 

Mr. BILLING thought the subject should be considered by the Works 
Sub-Committee. As the quality of the gas would be affected, they 
ought to get a reduction in price, Gas was used for heating and cook- 
ing, as well as for illuminating purposes ; and it was obvious that if 








certain things were taken out of it which reduced its effectiveness, con- 
sumers should receive some compensation. 

Mr. Curtis urged that the question should be settled at once. The 
Government were making certain demands upon the Company, and 
the Committee were asked to give every facility so that they might 
be complied with. Immediate action was necessary; and yet it was 
proposed to defer consideration of the matter. They were approach- 
ing a national matter in a parochial spirit; and he objected. 

The CuarrMan proposed (and it was agreed) that the testing of the 
gas should be continued, and that the consideration of the other points 
involved should be referred to the Works Sub-Committee. 

Mr. BILtiNG said he thought they should go a step further; and he 
gave notice of his intention to propose: ‘“‘ This Committee are anxious 
to adopt the suggestion of the Government as to altering the quality 
and present mode of gas supply, and would ask the Gas Company to 
supply the Committee with information as to the effect of the altera- 
tion in cost, heating, and lighting standards, for consideration at the 
next meeting of the Works Sub-Committee.” 





THE CURTAILED GAS SUPPLY AT KEIGHLEY. 


A Report by the Gas Manager. 

Reference was made in the course of the proceedings at a meeting of 
the Keighley Town Council to last week’s announcement [ante, p. 452] 
that on three days a week—Saturday, Sunday, and Monday—the gas 
supply would be cut off from 8 a.m. to4 p.m. The Chairman of the 
Gas Committee was asked whether he could give any more information 
on the subject ; Alderman Midgley remarking that they had been with- 
out electricity, they had been very nearly without water, and now they 
were going to be without gas. The Council were entitled to some 
explanation as to who was responsible for this blundering in the gas 
business. Alderman Smith said that if Alderman Midgley could 
remember who were the members who voted for postponing the letting 
of the tenders for the new retorts, he would be able to say who was 
responsible for the blundering. If Alderman Midgley was one who 
voted for that, he was more to blame for the present state of things 
than the Gas Committee. The Gas Manager (Mr. W. Baillie) had 
assured them that if the letting of the contracts was delayed, they 
would be without gas. Mr. Mullen pointed out that there were two 
sides to the matter. The Manager had also told them they might go 
on for two or three years longer with the old retorts. Mr. Wardle 
said he was proud he opposed the expenditure, because he was satis- 
fied the work could have waited. Mr. Harrison (the Chairman of the 
Committee) said that at the last meeting of the Committee the Manager 
had thought they would be able to have the new retorts working in 
three weeks. He hoped they would be able to get along in the mean- 
time without any further curtailment than had been so far announced ; 
but it would depend very much on the weather. With respect to the 
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remarks of Mr. Wardle, if he had seen the retorts that had been 
pulled down, he would not have said they could have lasted another 
two or three years. Mr. Murgatroyd added that the Manager hoped 
in three weeks’ time to have a supply of gas for the whole district. 


Mr. Baillie has made a report to the Gas Committee in regard to 
the circumstances which have necessitated this shutting-off of the gas 
supply at week-ends. Referring to the re-construction of a portion 
of the carbonizing plant, he says : 

For some time it has been evident that the contract would not be 
completed in the specified time. The work was let to the contractors 
in January ; and among the conditions was one giving a guarantee for 
the completion of the whole of the work by the first day of October. 
Owing, however, to the shortage of labour and the difficulty of obtain- 
ing materials, they have been unable to complete the work in the time. 
Another condition laid down and accepted by the contractors was that 
the stack of five settings, chimney, and steel structural work should be 
complete in all respects and ready for work by Sept. 1. Failure to 
comply with this condition involved them in a heavier penalty, as these 
settings were absolutely essential for maintaining a full and continuous 
supply of gas from October to March. It is the non-fulfilment of this 
condition that has caused the interruption in the supply of gas at the 
present time. It is also unfortunate that the Committee’s recommen- 
dation for the reconstruction of the plant was deferred for further con- 
sideration, as, during the interval, a contract of similar magnitude was 
given to the contractors by another corporation, which received pre- 
ference in construction, and has since been completed. 

The contractors have, on several occasions, been urged to speed-up 
the work of construction, but have complained of an inadequacy of 
labour, a drainage on their regular staff of skilled workmen for muni- 
tion works and enlistment ; and the work being held up through the 
non-delivery of gearing, motors, silica, and fire-brick material. To 
expedite matters and assist the contractors, the Committee gave me 
instructions to write to the Minister of Munitions, pointing out the 
serious consequences that would ensue if the contract was not com- 
pleted in the specified time. The department, taking the matter in 
hand, gave instructions that no more skilled men were to be drafted 
from the contractors’ works for munition work until the Keighley con- 
tract was completed, and also gave every assistance in urging forward 
the delivery of motors, &c., in order that the work should not be at a 
standstill. Unfortunately, although the contractors received material 
help from this intervention, the work has been delayed through a strike 
of their labourers, and other causes. 

Our own difficulties in maintaining a full supply of gas to consumers 
are due to the existing plant being unable to cope with the very large 
demand for gas. At the present time, with sixty-five retorts, we are 
making 1,3c0,000 cubic feet per diem ; but, owing to fog and wintry 
conditions, the demand, on reduced pressure, has on several days ex- 
ceeded the make by more than 400,000 cubic feet, and will continue to 
increase. This drain on our reserve storage has practically emptied 
the gasholders ; and, in order to ensure a satisfactory working pressure 











on the mains, and maintain a regular quality of gas, it became neces- 
sary to have the gasholders refilled. The only available method of 
doing this was to curtail the supply of gas to the town. Before acting 
in this direction, however, I caused inquiries to be made as to the most 
suitable days on which this might be accomplished, and more particu- 
larly among users of gas for power purposes. The majority of users 
so canvassed accepted Saturdays and Mondays as the days which 
would cause the least inconvenience and loss of working time. I 
accordingly, after consultation with the Chairman, gave instructions 
for the issue of notices warning the general public as to the intended 
curtailment of the supply. 

The following letter from the contractors had been recently received 
by Mr. Baillie: “Although we have strained every nerve to complete 
the vital portion of the plant in time for your requirements, we have 
been unable to do so through shortage of necessary materials and 
suitable skilled men. We have for a considerable time now been 
working night and day, Sundays included, with such fitters as were 
available for the work ; and we hope by the end of this week to have 
the charging machine ready for despatch. Within three weeks of 
despatch we hope to have the erection completed and the machine 
charging your retorts. The difficult situation in which we are placed 
is entirely due to our inability to obtain essential materials when re- 
quired and fitters skilled in this class of work, owing to the demand 
for such men in the great armament works, and a large number of 
our regular men having enlisted. . . We trust the strenuous 
efforts we are making will soon release you from a very difficult 
situation.” 


_ 


AMSTERDAM CORPORATION GAS UNDERTAKING. 





Report for the Year 1914. 


The report on the working of the gas undertaking of the Amsterdam 
Corporation for the year 1914 states that in the first half of the year 


there was normal development in the operations, resulting in an 
increased production of gas of 7'5 per cent. in comparison with the 
corresponding half of the year 1913. With the second half of the 
year, however, a great change occurred. The supply of coal fell off to 
such an extent that in August only 4 per cent. of the contracted quan- 
tity of German coal was delivered ; and for the whole of the last five 
months of the year the deliveries amounted to only 56:7 per cent. of 
the quantity contracted for. In order to compensate for these short 
deliveries, 53,800 tons of English coal were purchased—with difficulty 
and at much higher prices than at normal times. A larger proportion 
of water gas was also made at the West and East works, in order to 
economize coal as far as possible. The second half of the year showed 
a reduction in the gas disposed of—14 per cent., as compared with the 
second half of 1913. 

The working for the whole year showed an increase of 2°85 per cent. 











FOR 


MELTING 








Brass, 
Copper, 
Lead, 




















POTTERY 





GAS FURNACES 


For Heating, Annealing, Hardening, Tempering, &. 


MUNITION WORK, 


Aluminium, 


Stereo Metal, &c. 


ENAMELLING, 
LACQUERING, 
JAPANNING, 


GLASS BLOWING, &c. 


JOHN WRIGHT 


ESSEX WORKS, 











If you will send us a list 
of Firms in your district 
who should be using Gas 
Furnaces, we will send a 
Representative to inter- 
view them in our mutual 
interests. 


& COQ., 


BIRMINGHAM. 


FIRING, 


ASTON, 




















502 





JOURNAL OF GAS LIGHTING & WATER SUPPLY. 








[Nov. 30, IgIs. 





in the gas distributed. A number of repairs and extensions of plant at 
the four works of the Corporation were carried out in the course of 
the year. The total quantity of coal carbonized was 258,317 metric 
tons, of which 87°28 per cent. was Westphalian, 12°64 per cent. English, 
and o*o8 per cent. Dutch gas coal. The East works consumed the 
largest quantity—viz., 94,070 metric tons, the South works consumed 
91,895 metric tons, and the West works 71,312 metric tons; the 
remainder being consumed at the small North works. In addition, 
5286 metric tons of oil were used in the manufacture of carburetted 
water gas. The make of gas per ton of coal carbonized was, at the 
West works 10,717 cubic feet, at the East works 10,463 cubic feet, 
and at the South works (which have vertical retorts with steaming) 
13,440 cubic feet. The water gas produced at the West and East works 
amounted to 29'58 per cent. of the total production of gas at these two 
works. The total production of gas during the year at all four works 
amounted to 103,940,230 cubic metres (about 3670 million cubic feet), 
of which 19°70 per cent. was carburetted water gas, The maximum 
consumption of gas in one day was on Jan. 6, when it amounted to 
399,505 cubic metres, or o 384 per cent. of the year’s supply. 

The production of coal tar amounted to 4°484 per cent. by weight of 
the coal carbonized. The water gas plant produced 1159 metric tons 
of tar. The production of ammonium sulphate was equivalent to 
0'942 per cent. by weight of the coal carbonized. Spent oxide sold 
amounted to 1231 metric tons. The total length of mains in the dis- 
tributing system, from 4 to 47 inches in diameter, at the end of the 
year was 281 miles, there having been an increase of about 7 miles 
in the course of the year. The total number of ordinary meters in use 
at the end of the year was 52,301, and of prepayment meters 75,917. 
There were 10,344 public gas-lamps in use at the end of the year, of 
which 8861 were provided with No. 2 Kern burners. Of the total con- 
sumption of gas registered by meters, 44°35 per cent. was consumed 
through prepayment meters. The mantle factory at the East works 
produced 31,892 mantles out of a total of 362,735 mantles received for 
use by the department. 

The report mentions changes in the staff consequent on the death of 
Heer M. J. Miiller, the Engineer of the West works, on June 18, 
1914. Heer M. van der Horst, the Engineer of the East works, was 
transferred to the West works on Aug. 1, and Heer A. Kempkers, 
an Assistant Engineer, was appointed to succeed him as Engineer of 
the East works. 

Out of the profits of the year’s working of the undertaking, 2,235,999 fl. 
(£186,333) was handed over to the municipal chest. 





Deaths from Gas Poisoning.—Margaret Matthews, 86 years old, 
was found dead in bed at Abercynon, with the room full of gas. The 
burner was unlit ; and it is thought that deceased, in putting the light 
out, must have accidentally turned the gas on again. A naval pen- 
sioner (aged 74) committed suicide at Hackney, by placing a gas-tube 
in his mouth, and wrapping the bedclothes round his head. He was 
stated to have had all sorts of imaginary grievances. 





COAL TAR AND ITS PRODUCTS. 


Continuing (and possibly concluding) the correspondence, in the 
“Tron and Coal Trades Review,” which has in part been reproduced in 
the pages of the “ JouRNAL,” our contemporary’s correspondent “ Dis- 
tillation ” wrote last week that he had neither the time nor the inclina- 
tion to continue the discussion, but thought the last letter of Messrs, 
Hird, Chambers, and Hammond called for a reply. He wrote: 

So far from their “little explanation” reducing the number of the 
writer’s objections to the statements in their original article, their 
letters have only confirmed them. They still indulge in misleading 
and exaggerated statements and estimates, with no reliable evidence to 
back-up their figures. They have evaded direct answers to straight 
questions, and have failed to indicate where they have erected plants 
and are producing the quantities of oils, benzols, and carbolic, and 
making the fabulous (and, to the writer, impossible) profits, as stated 
in their article and letters. 

In their last letter they state that oils can be sold at 5d. per gallon, 
and show the following results: 80 gallons of oil at 5d. per gallon, 
£1 138. 4d. ; 12 cwt. of pitch at 15s. per ton, 9s.—total, £2 2s. 4d. ; less 
working expenses, 5s. 4d.; net value of products, £1 17s. 

On referring to a previous issue, it is found that creosote oil is 
selling at 3}d. per gallon, and from the writer’s actual knowledge the 
latter is the correct figure, and not 5d. as stated by Messrs. Hird, 
Chambers, and Hammond. Then the net value of the products is 
really the gross value, as there are many items of cost (that the writer 
could enumerate) which they ignore. Evidently, commercial experi- 
ence and accountancy do not form part of their stock-in-trade. 

The writer did not set out to demonstrate that : “(1) Tar should 
not be distilled at the point of production,” or “‘ (2) it is at the present 
time an unprofitable undertaking.” What he does state is that it is 
just as impossible to-day to get 25s. for a £1 Treasury note as it is for 
Messrs. Hird, Chambers, and Hammond to make the profits by dis- 
tillation stated in their original article. 

It would appear to the writer that they place too high a valuation on 
coal tar and its products, and too low a one on the intelligence and 
business acumen of their circle of readers. 

There is also another serious aspect to the circulation of the esti- 
mates of Messrs. Hird, Chambers, and Hammond; and that is the 
effect produced on the minds of the employees. No wonder there are 
wages troubles when the latter see such statements (as these are 
copied, however misleading they may be), and so get the impression 
that huge fortunes are being made by their employers out of small 
plants ! 





The Power Gas Corporation are to pay a dividend on the ordinary 
shares for the year ended Sept. 30 last at the rate of 6 per cent. per 
annum, less income-tax. 
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COUNTY COUNCILS AS WATER AUTHORITIES. 


Presidential Address of Mr. H. C. Adams to the Institution of 
Municipal Engineers. 


In the course of his Presidential Address to the Institution of Muni- 
cipal Engineers last Saturday, Mr. Henry C. Apams dealt at some 


length with various matters concerning water supply. Speaking of the 
importance of a piped water supply, he pointed out that thirty years 
ago, out of the 944 urban sanitary districts then existing, no less than 
241, Or more than 25 per cent., had no piped supply at all, and in 
many of those which had this conveniece, only small parts of the dis- 
tricts were supplied. Now, out of 1130 boroughs and other urban 
districts, there were only 67 in which fewer than half the residents 
had a piped supply ; while 29 were without a piped supply at all. The 
latter, however, were generally very small places. 

In the rural districts, piped supplies were gradually becoming more 
numerous. There were, however, still about 8000 parishes, with a 
total population of several millions, which had no proper supply ; 
while in many other cases only parts of the parishes had piped sup- 
plies. The result was that the difficulty of getting the water to the 
houses brought about a much lower standard of cleanliness. It was 
generally conceded that 8 gallons per head per day was essential to 
secure anything approaching reasonable cleanliness; but in a case he 
recently investigated the amount was as low as 23 to 3 gallons per head 
per day, and the result was very obvious in the condition of the pro- 
perty and the utensils. It was as a matter of fact physically impos- 
sible for the tenants to fetch more water than they did. 

Most of these instances were found in localities situated several 
miles from the source of supply when anything more than a supply 
from shallow wells was too expensive to be contemplated. Rural dis- 
tricts, or even parts thereof, could combine for the purposes of water 
supply under section 279 of the Public Health Act, 1875; but local 
jealousies often prevented many a good scheme being carried- into 
effect. It might frequently happen that while co-operation would 
ultimately be advantageous to two parishes, at the moment one party 
only would reap the benefit while the other would be temporarily at a 
disadvantage—as, for instance, where one parish badly in need of water 
has to go to obtain a supply into an adjoining parish which, although 
unpiped, has a fairly adequate supply for present needs. Obviously 
both parishes could be provided with a piped supply for practically 
the same cost as the one; but the residents of the second parish would 
hesitate to incur expenditure upon a scheme which, at any rate, they 
would not need for some time to come. 

Circumstances of this nature were responsible for the cost per head 
of rural water supply being frequently much higher than in towns, 
and the people were usually less well able to bear it. The only 
remedy was to widen the incidence of the cost; and while something 
in this direction might follow the establishment of the proposed central 


authority, with satisfactory Rivers Boards [formed of Joint Committees 
of county councils, each having jurisdiction over the whole of a water- 
shed and river basin], for the present some relief could undoubtedly be 
obtained if the county councils were made the water authority for the 
rural districts within their areas, and the cost of each individual 
scheme levied on the whole county instead of on the particular parish. 
There was no reason, except the financial one, why the water supply 
should be less in quantity or poorer in quality in the country than in 
the towns. With water supply schemes upon a broader basis, the 
time might come when a piped supply would be available to farmers 
equally with the inhabitants of the villages. 

Dealing with the incrustation of water-mains, it was pointed out that 
newly-laid pipes usually had a surplus capacity, and it was possibly 
owing to this fact that they ran from 30 to 35 years before incrustation 
caused serious trouble. In considering the question of whether it was 
better to scrape or renew a main, the critical diameter was about 
6inches. Above this it would generally pay to scrape; but below this 
size there were many points to be considered before a decision could 
be come to. These smaller pipes were generally distribution mains 
rather than supply mains; they were in shorter lengths, and had pro- 
jecting ferrules from the house services at intervals. The eventuality 
of having to scrape the pipes should be taken into consideration when de- 
signing new schemes, in order that the dislocation of the service should 
be reduced to a minimum. Among the provisions which should be 
made were hatch boxes in brick chambers at suitable places, a plentiful 
supply of sluice-valves, and arrangements for the easy disposal of the 
wash water without damage to the roads or adjoining lands ; while a 
service reservoir near the town was of great assistance. It was gene- 
rally found that when mains have been once scraped, the operation has 
to be repeated again at more or less frequent intervals. It was recently 
reported that in Stirling County, the mains have to be scraped every 
three months. 





NOTES FROM SCOTLAND. 


From Our Own Correspondents. 
Saturday. 

It has been unanimously decided by the Dundee Gas Committee to 
recommend an advance of 4d. per hour in the wages of the labourers 
employed by the department. Mr. R. M. Noble (the Convener) ex- 
plained that they were very short of men. Their rate of pay at present 
was 63d. per hour; and it was felt that they would get sufficient men if 
they increased it to 7d. The gas-works labourer was not an ordinary 
labourer. He had to know some technical details appertaining to gas- 
works, and to be trained for the work. Therewas hardly a man in the 
gas-works now who was there two yearsago. Mr. Robertson asked if 
any new element had developed since the last meeting, when the ques- 
tion of wages was deferred. Mr. Noble replied that the crisis had be- 
come more acute; and the men were wanting to go away so that they 
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would secure higher wages. He understood the men would be satisfied 
with an increase of $d. The Gas Manager (Mr. A. Yuill) stated there 
were 63 labourers at the works. Bailie Barnes remarked that his only 
difficulty was as to the effect which the proposal might have on the 
labourers in other public departments. Mr. Noble, however, pointed 
out that the men they were now dealing with were wrongly called 
labourers. They should be termed gas workers. 

A demand by the gas-works employees for advances in wages has 
been considered at a special meeting of the Falkirk Town Council, 
when it was decided not to accede to the request. A Sub-Committee 
had recommended increases of 6d. per shift to the boilermen and 
enginemen, whose present wage is 4s. 6d. per shift; 4d. per hour to 
the gas-fitters, whose present hourly rates range from 74d. to 84d. ; 3d. 
per shift to the machinemen, whose present wage is 5s. 3d. per shift ; 
31. to leading stokers, who now receive 5s. 6d. per shift ; and 3d. to coke- 
men, who are paid 5s. per shift. Treasurer Gilchrist, in moving ap- 
proval of these proposals, said that some members might not be pre- 
pared to support the increases, as the men had threatened to strike. 
Mr. Miskimmin thought if the men struck work they might find them- 
selves in difficulties, as they were wearing Government badges. 

One fatality and severe personal injuries in several cases resulted at 
Kirkintilloch during this evening through the bursting of a cylinder 
containing a quantity of gas at high pressure, which was being taken 
on a motor-lorry to the acetylene works at Gallowhill. Portions of 
the cylinder struck and killed Alice Lynch, while Catherine Graham 
and Agnes Baxter were badly cut. The driver of the lorry was found 
suffering from shock ; and another man was injured. Portions of the 
cylinder were found 200 yards away. 





CURRENT SALES OF GAS PRODUCTS. 


The London Market for Tar, Tar Products, and Sulphate. 


Lonpon, Nov. 29. 


The market for London tar products is featureless, except for the 
pitch position. It is possible that some merchants have sold pitch 
abroad at prices which, with present high freights, would mean a loss. 
Such a thing would be unfortunate; but it would hardly be fair to tar 
producers to pass such loss on to them by taking it out of the pitch 
price, as in the reverse case they would not have benefited by a mer- 
chant’s advantageous sale. For new business, some Continental buyers 
are willing to meet the freight situation, and to propose improved 

rices. 

Sulphate of ammonia continues to move steadily upwards. About 
£15 15s. net per ton, in buyers’ bags at makers’ works, for 25 per cent. 
quality, is obtainable for prompt delivery, and 5s. premium for January- 
June. 





Pitch. 
Lonpon, Nov. 27. 


Although there have (Messrs. Blagden, Waugh, and Co. write) 
been possibilities of a moderate amount of business in pitch during the 
week, negotiations appear to have been mostly unsuccessful, owing to 
the extreme difficulty connected with freighting. Makers in London 
would still entertain figures last quoted—viz., 17s. to 18s.—and would 
like to see speeding-up of deliveries. 


Tar Products in the Provinces. 
Nov, 29. 

The market for tar products remains very quiet. In pitch, some very 
reasonable prices are being accepted for prompt delivery. Creosote is 
quiet, and is very difficult to sell. Solvent and heavy naphthas con- 
tinue in good demand. 

The average values of gas-works products during the past week 
were: Gas-works coal tar, 18s. 9d. to 22s.9d. Pitch, East Coast, 
16s, to 17s. per ton; West Coast, 15s. to 15s. 6d. Manchester ; 16s. 
to 16s. 6d. Liverpool ; 17s. to 18s. Clyde. Benzol, 90 per cent., 
North, togd. to r14d.; 50-90 per cent., naked, North, 1s. 3d. to 
1s.4d. Toluol, naked, North, 2s. 3d. Coal tar crude naphtha, in 
bulk, North, 64d. to 7d. Solvent naphtha, naked, London, 2s. 1d.; 
North, 1s. 11d. to 2s. Heavy naphtha, naked, North, ts. 2d. to 
1s. 3d. Creosote, in bulk, North, 23d. to 23d. Heavy oils, in bulk, 
34d. to 4d. Carbolic acid, casks included, 60 per cent., East and 
West Coasts, 3s. 6d. Naphthalene, £18 to £28; salts, 75s. to 80s., 
bags included. Anthracene, “A” quality, 2d. to 24d. per unit; “B” 
quality, nominally 3d. 


Sulphate of Ammonia in the Provinces. 
LIVERPOOL, Nov. 27, 


There has been no diminution in the strength of the market for this 
article during the past week, and all parcels offered for sale have 
found ready buyers at steadily advancing prices. The demand from 
abroad has continued good, and manufacturers of mixed manures in 
Great Britain have bought fair quantities. The closing quotations are 
£16 5s. per ton f.o.b. Hull, £16 tos. f.0.b. Liverpool, and £16 12s. 6d. 
t.o.b. Leith. With the further advance in the values for this year, the 
premium for the first few months of next year has disappeared, and it 
is reported that several transactions have taken place, for delivery up 
to March and April, 1916, at prompt prices. 


Nitrate of Soda. 


There is no change in either the tone of the market or the value of 
this material, and quotations are repeated at 14s. 44d. per cwt. for ordin- 
ary, and 15s. 74d. for refined quality, on spot. 








London Office : 
165, GresHAM Hovss, 
Old Broad St., E.C. 





Careful attention 
will be given to 
YOUR enquiries. 


R.&J. DEMPSTER,Ltd., 
MANCHESTER. 








£16 


ches 
pric 
Mat 


Nor 


kep 
the 
pos: 
yea 
bes' 
ton 
sma 
ton 
ple 
up. 
Del 
whi 
coa 
178 
The 
sio! 
14S 
quc 
bee 
Col 
on | 
goc 
for 


fitti 
out 
bri 
in ¢ 








ae eS wa SS 


— = a = 











Nov. 30, 1915.] 


JOURNAL OF GAS LIGHTING & WATER SUPPLY. 505 





Sulphate of Ammonia. 

From another source, it is stated that the market for this article has 
remained very firm throughout the past week. Outside London, makes 
are quoted at {15 ; Hull, £15 15s.; Liverpool, £15 17s. 6d.; Leith, 
£16; Middlesbrough, £15 17s. 6d. 





Under date of Friday last, Mr. S. E. Halliwell, of Littleborough, 
the Hon. Secretary of the Lancashire Commercial Section of the Man- 
chester District Institution of Gas Engineers, writes that the average 
prices realized for tar—based on the value of the products—in the 
Manchester district were as follows :— 


MP. «ss 3 « « ss + SO Bd. per tm. 
ng oo we lls ws a 8 Pr 
september . 2. . 2 6s et 2 “ 
ees to «+20 «2 4 2 
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COAL TRADE REPORT. 
Northern Coal Trade. 


The coal trade is fairly brisk when the scarcity of ready steamers is 
kept in view. Near the end of November, there is a general desire on 
the part of coal consumers to get stocks for the coming holidays as far as 
possible ; and the demand this time for export is rather fuller than last 
year. In the steam coal trade, the request is fair, more especially for 
best Northumbrians, which are quoted from 19s. 6d. to 19s. 9d. per 
tonf.o.b. Second-class steams are quiet at about17s. perton. Steam 
smalls are rather more plentiful, and are from ros. 64. to 12s. per 
ton, according to quality. Work at the collieries is good, when the de- 
pleted ranks of labour are remembered ; and the output is well taken 
up. In the gas coal trade, production is fair, and the demand is full. 
Deliveries on long contracts are naturally heavy at this season ; 
while exports are also heavy, especially to France. Best Durham gas 
coals are 19s. 6d. per ton f.0.b. ; second-class qualities are 163. gd. to 
17S. per ton ; and “‘ Wear Specials” from 2os. to 20s. 6d. per ton f.o.b. 
The gas coal trade for prompt delivery is not only impeded by occa- 
sional lack of tonnage, but the rates of freight are higher—about 
148. 6d. Tyne to London, and as high as 24s. 6d. to Rouen, being now 
quoted. Several large contracts for Durham coals for next year have 
been fixed at about 4s. per ton above the corresponding prices. 
Coke is firm, with an upward tendency in the price. This has its effect 
on gas coke, which for export is quoted at 26s. 64. to 29s. per ton f.o.b. fer 


good makes. Some inland gas companies have raised their prices 
for gas coke, 





Fire at the Stafford Gas-Works.—A building used as a store and 
fitting department at the Stafford Corporation Gas-Works was burnt 
out on Monday morning of last week. Fortunately, however, the 
brigade were successful in preventing the fire spreading to buildings 
in close proximity, one of which was the governor-house. 





Sedgley Gas Undertaking. 


The annual accounts of the Sedgley gas undertaking were issued on 
Saturday, and show a total income of £10,652, including balances at 
the commencement of the year £1634, gas sales (6213, gas-fittings 
£275, and residuals £1495. The chief items of expenditure were coal 
£5506, wages £1223, contribution to district fund £250, instalment of 
gas loans repaid £655, and interest £329. The rates of Sedgley have 
benefited during the past year to the extent of £750 from the profits of 
the gas undertaking, and public lighting has cost £446. 





Home Office Reply to a Lighting Petition. 

The desire of the Worthing Corporation to secure a modification of 
the Government restrictions as to public and private lighting, has led 
to the writing of a letter to the Home Office by the Town Clerk, who 
pointed out that, under the regulations as to lights in the prohibited 
area from Northumberland to Dorset, the streets of Worthing would 
be in absolute blackness one hour after sunset throughout the winter ; 
and that as the hour of sunset in December is about 3 50, this means 
the practical cessation of business at 4.50 pm. The Council, while 
fully alive to the importance of assisting the authorities in every possible 
way, suggested that, if the police and the military have no objection, 
the order might be modified so as to permit of subdued lighting until 
6 p m. during the months of November, December, and January. This 
would allow the street-lamps to be lighted, and also business people, 
and particularly shopkeepers, to keep their premises lighted an hour 
longer. He added that it was not intended that any modification shall 
be allowed to interfere with the restrictions as tolights showing at sea. 
A reply has since been received from the Home Office stating that the 
question of amending the order for the winter months has recently been 
under consideration, and that no hope can be held out of any relaxation 
of the present restrictions. As regarded street lighting in the parts of 
the town where lights were not visible from the sea, it was pointed out 
that the present order permits the use of street lamps of low power 
where, in the opinion of the chief officer of police, a light might be 
necessary for the public safety. 





Improvements at the Burslem Gas-Works.—By a large majority, 
the Stoke-on-Trent Federated Council have adopted, on the recom- 
mendation of the Gas Committee, a scheme of improvements at the 
Burslem Gas-Works. The Committee reported that at the close of 
the last financial year these works showed a balance of £4370 to the 
credit of net revenue account, but that considerable expenditure was 
reeded, which would absorb the greater part of the balance, if the 
risk of breakdown and stoppage was to be avoided and efficiency 
maintained. They stated that the estimated cost of the necessary 
work was £3750. Some of the Burslem members protested against 
the appropriation of the balance in this way, and contended that it 
should be used in great part towards a reduction in the price of gas 
in the Burslem area. 
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A Sign of the Demand for Coke.—Some complaint was made at a 
Barry Education Committee meeting that school children sent to the 
gas-works for coke at 5.30 in the morning did not return in time for 
school. The Chairman stated that on one occasion women were out- 
side the gas-works as early as 3 o'clock in the morning, in order to get 
the first tickets when the works opened at 6.30. Mr. Williams said it 
was a common occurrence for people to be there at 4.30 a.m. 


Mansfield Gas Undertaking.—At a meeting of the Mansfield Town 
Council last Friday, the Mayor (Mr. T. Smith), as Chairman of the 
Gas Committee, was enabled to make the satisfactory announcement 
that the Committee had been successful in prevailing upon the colliery 
companies to grant a reduction of 6d. per ton upon the price for coal— 
an abatement which would be very useful. The Committee, he also 
stated, were now obtaining a good price for sulphate of ammonia— 
something like £5 more per ton than the average was a year ago. 

Worksop Water-Works Management.—Since the resignation of 
Mr. G. Heaps, the Worksop Water- Works Manager, some three months 
ago, the undertaking has been controlled by the Surveyor (Mr. G. 
Rawson). At a meeting of the Council last week, the Water Com- 
mittee proposed that Mr. Rawson be granted {25 for preparing plans 
of the proposed extension of mains, and for his services as Water- 
Works Manager pro tem. The Committee also recommended that he 
be appointed Manager, and that the Clerk be responsible for the 
financial part of the undertaking. The question of remuneration had 
been discussed by the General Purposes Committee, who recom- 
mended that the Surveyor be paid a salary of £50 per annum as Water- 
Works Manager, and the Clerk {25 per annum for his services in 
connection with the undertaking. The Chairman (Mr. F.S. Whittell) 
said the Council would save at least {150 a year in salaries. Further- 
more, instead of the £1600 scheme proposed by the late Manager for 
extensions, the Surveyor found that an expenditure of £500 would meet 
all requirements. The recommendations were agreed to. 


Fatality at the East Greenwich Works.—John Boakes, a private 
in the Mechanical Transport Section of the Army Service Corps, was 
driving on a steam-waggon in the grounds of the East Greenwich 
works of the South Metropolitan Gas Company when he met with a 
fatal accident. Approaching a corner where the view was obstructed, 
he heard a light engine coming, and as soon as he realized the danger 
shut off steam and jumped from the waggon. He was, however, 
caught by the buffer of the locomotive and pinned against the vehicle. 
At the inquest, it was stated that deceased did not sound the hooter on 
approaching the corner. The yard foreman said there were warning 
boards all over the works; and in his experience he had never known 
an accident similar to this. The Jury returned a verdict of ‘* Accidental 
death,’’ and, with the Coroner, gave it as their opinion that there 
should be a man placed at the scene of the accident to warn locomo- 
tive drivers as to other traffic. Mr. Washington, who appeared for 
the Company, expressed sympathy with deceased’s relatives, and said 
he was sure the Company would take notice of the suggestion. 





Increased Water Supply for Lancaster.—Owing to the develop- 
ment of munition works at Lancaster, it is necessary to provide an in- 
creased water supply; and the Corporation Water Committee have 
decided to apply for powers to spend £80,000. Itis proposed to utilize 
the existing Corporation reservoir at Abbeystead. The scheme pro- 
vides for the installation of four new filters; accommodation having 
been made when the original plant was put down for an increased 
quantity of 750,000 gallons. The scheme of the Committee was con- 
firmed by the Town Council at their last meeting. 





The Halifax Finance Committee have approved a proposal of the 
Gas Committee to accept a tender, at a cost not exceeding £1c00, for 
new plant which was not contemplated in the year’s estimates. 


The York Gas Company have asked consumers to limit their use 
of gas by burning only the most necessary lights and saving in cooking 
and heating as much as possible. The Company have intimated that, 
owing to circumstances arising out of the war and the shortage of 
labour, it will be necessary temporarily to restrict supplies of gas, 


Monday of last week was the 36th anniversary of a great explosion 
at 4 o'clock in the morning at the Bradford Corporation gas-works in 
Thornton Road, when damage to the extent of nearly £6000 was done 
at the works alone. Two men lost their lives, and the shops in the 
city closed because they could get no light. Some days elapsed before 
a proper gas supply was restored. 


The “ Western Mail” says that both the electric light and the gas 
undertakings of Cardiff claim that there has been a great increase in 
the use of artificial light. So far, the earlier closing of shops does not 
appear to have had any influence towards a decrease ; and there is no 
evidence of war economy in this direction. The increase is evidently 
a natural one, mainly due to growing trade—a growth purely of a 
natural evolutionary kind. 








APPLICATIONS FOR LETTERS PATENT. 


16,088 —NELson, L., **Gas-producers.” Nov. 15. 

16,097._-SwansTON, F, J., “‘ Controlling lamps.” Nov. 15. 

16,108.—WELLINGTON, S. N , “ Discharging and quenching coke.” 
Nov. 15. 

16,261.—PEARSON, S., AND SON, LiMiTED, and SmitTH, J. S., “ Pro- 
duction of toluene and its homologues.” Nov. 18. 

16,269.—WuitE, A. E., “‘Coal-gas generating apparatus.” A com- 
munication from the Riter-Conley Manufacturing Company. Nov. 18. 

16,348.—LeEwis, G. P., ‘‘ Production of benzene, toluene, xylene, and 
other hydrocarbons.” Nov. 19. 

16,380. — Harrison, W., “ Mantles.” Nov. 20. 





























THE ‘*HADDON.” 


‘eer “Chatsworth” is of =) 
design, but with a square top. 


Made in 14-inch and 17-inch sizes. 








INCREASED HEATING EFFICIENCY 


PARKINSON 


‘HADDON’ and ‘CHATSWORTH’ FIRES 


New Development 
in Brick and Fuel. 


Parkinson’s Burner gives a perfect 
flame and is absolutely silent in 


THE PARKINSON STOVE CO., LTD., 


Birmingham, and 129, High Holborn, London, W.C. 


is obtained with 


by means of a 


action. 




















for 
an 
we 


inc 
spt 
ch: 
sat 


O83 OW RO PHO Dg KH OOS OS OD 


_— 


wee 

















Nov. 30, 1915.] JOURNAL OF GAS LIGHTING & WATER SUPPLY. C 




















£07 
STOCK MARKET REPORT. | ANTE-WAR PRICES AND DIVIDENDS, LATEST DIVIDENDS, AND LAST WEEK’S BARGAINS. 
° » | 3 Zs | 3 | Yield on Lowest 
Tue Stock Exchange had an interesting week ; — oe, S ad | ‘338 | 3 3 | — Gesing Highest tnt, 
for on Tuesday the minimum prices in Corso!s | 3 Bt 3a8 "; July 20, Paton? Prices ot 
. P | 914. , 
and Annuities, and some other minor groups, | ewe! : 
were abolished, and market values in these | & | p.o. £8, a 
. . Stk. | | 5 Alliance & DublinOrd. | 69—64 818 2 69—6¢ 
were left to find their own level. Aided by the ay ee ty % | 5 “grt 519 5 : qf i Ft 
i i i i ct 280,000| 6) April29 | 74 | 4/6 | Bombay,Ltd. .. . 54— 17 : 
increasing cheerfulness with which our pro 501000 | 10 | eb. 6 I ; rte te ee, 29—80 5 68 . 
spects in war and politics were regarded, the 878,480 | 4 ss 7 | % | gaa Gas {Be ps. s-t : ” ‘ : 
changed conditions appeared to work quite rato pd 8 | S&F | and Water (nip: ° Pe att ae : 
satisfactorily. From the quotation of 57-58} | — | suk. | Feb, 26 te > | Brentford Consolidated 4 4 ae om 
. . a - . . . . pane | 
on the first day, Consols steadily progressed, | 50,000 | "4 “5 8 | 5 Do. 5 po. Bret, i ‘ 19 4 oe 
i 250 | J 1l 4 4 | Do. .0. Deb. . 91— “* 
until on Saturday 6r was the figure marked 217,880 | Stk | Feb. 26 il 103 | Brighton & Hove Orig. 208—213 6 8 4 171—172 
several times. The War Loan kept in step, | 244,200, » | ” 8 LP Do. AOrd,Stk.. | 154-159 | 5 0 8 | -- 
| 000 | ‘$0 | mars 96 | 193 |o36| British. ..-.. - | 4-4 | 511 /| ° 
and 97{ was more than once touched before | 120,000 | Stk. | June 26 | 4 | Do, 4p.c. Deb. Stk. 88—90 4811 | : 
the close. The last half of the week especially | —s = | June 26 | 64 4 | Cape Town & The, _ - art ‘Se ° 
O | | -_ _ — "” ’ | a ° 
showed a very good tone pretty well all round. wenaes a [et | 4/6 | Do. 4 p.c. Pret. = ro ~ : 
. . : «| June a | 0. .c, Deb. Stk. — - 
The long-suffering Home Rails were inamuch | 457/150 | Stk. | Fob, 26 | 6° | 2? | onestorSpeOrd.. . | 18-40 | 41011 | 
stronger condition, Americans improved, and | 1,618,280 | Stk. | Feb. 12 | 5/9/4 | 49/4 os ee ps. Stk. 106—108 4 i : 
large traffic returns made Canadians highly | oo | 5k | 46/8 | Os .0.40,. | - | 
popular. In the Foreign Market, Russian, |  §iy'on0| tk, | met | 8 | hOB Stem rea. | Mayet | $275 | 
Japanese, Chinese, and Brazilian aon 4 were | 900 000 | | we 1 7 | Do. ey Pref. 115—118 | 518 8 | 
prominently firm. South Africans were better. | 278,460 | — - — |114 | Croydon BandOTp.c. | “ | 
Among the Miscellaneous, shipping continued | —_ 7 | - | H 6 | Besgy Con. ™. . : s0—08 ‘ 6 2 | 
. % . Stk. . ; 
to advance, and Bank shares attracted atten- | 1,002,180 | 10| July 29 | 10 10/- | Buropean,Ltd... . 174—18 611 1 | a 
tion; but the public exhibited some prudent | 14,508,510 | Stk. Feb, 12 |1/17/4| 49/- | om p. is. a: 6 a 415 : Tid 76 
i i ’ } , ; p.c.max. . 16— } €0--60 
= of — in — oe — 4062235 | . - ‘ - Light inva. Con. Boal. 5699 4010 | ha 
a toget er, the tone of the wee was decidedly 4,674,850 | " June ll | 8 3 | Gale 8p.c.Con. Deb. | 724—744 406 | 62—6228 
satisfactory. Internal smoothness in the work- | 4 ae) was | 10 10 eee 16 p.c. — “a9 1 1944—195 
ing of business was promoted by the Com- 1740 | Stk. ar.12 | 6 44 | astings & St. L. 34 p.c. 87— 8S 5 12 el 
mittee relaxing some regulations in regard to | be | = —" i> | oh ene — ss o—_ = : 
bargains ; and thus certain obstacles are now | 181,000 | Stk. | Mar, 12 | 1 | 93 | IifordAandO .. . 151—154 | 5 2 4 a 
smoothed out. A good deal of discontent was | =e | " | a Si | 64 | De. y Setar ss | ies 5 . : 99—100 
: : ” | une 4 | Oo, 4p.c.Deb, . . | — 6 
manifested by a considerable number of mem- | 4 940'099 | atk. | ‘May 14 | 9 | 4s | Imperial Continental . | 150-160 | 512 6 71978 
bers at the large and growing quantity of busi- |  1'985,000 | Stk. | Feb. 12 | 8} | 3; | Do. 8hp.c.Deb.Red. | 84-66 | 4 1 5 ; 
ness effected by the public through their | 200,242 | Stk. | Mar. 12 | 64 | 6} | Lea Bridge Ord.6p.c.. | 119-121 | 56 7 6 | 
bankers, who are accustomed to halve the | aan | Stk. | Feb. 26 | “ | a0 | Liverpool 5p.c.Ord. { 4 ae or 418 . 
commission with the brokers; and they urged | “083 | cS | sae ae 4 » | Do. 4p.c. Pr. Deb.Stk. ish a 
that the bankers’ share should be one-third at | 75,000 | June 11 6 4/- | Malwa & Mediterranean | 44—43 699 
: gitati h i - | | | Met. of 
—_ bint ge . ee ee | 250,000 | 100 | April 1 | 4h | 43 | Melbourne | 4#2-0.Deb. 99—101 491 ae 
rany cose. ae iness in ee | 641,920; 20| May 28 | 4 | 6- | Monte Video, Ltd.. . 114—12 618 4 92-93 
Gas Market had something of a recovery in | 1,775,892 | Stk. | July 29 | 44 | 43 | Newo'tle&G’tesh’dGon. | 9&4—994 | 410 6 eS 
point of activity—some of the less prominent 529,705 | Stk. | June 26 | at Do. 84p.c. Deb, 82—83 4 410 a 
ssues coming into notice, No pronounced | gig | ft | Eek HE tate) rst | Noam Mlaaiowes Ta. a | BPS esta 
general tendency was observable ; some marks | "000 | 6 | nail: ——_<_,_... m2 | 6 9 0 | — 
being a shade higher, and others a shade lower. 60,000 | 60 | Feb. 26 | 18 | 65/- | Portsea,IslandB . . | 128-181 | 419 B 
In the Money Market, short loans were always — 4 " = | 60/- | Be. 9 + + | Metal | 419 2 | : 
obtainable at easy rates, but discount terms | — 949'9a0 | q Apiizg | 8 | — | primitivadra.. >. | 54-6 | 618 4 |scs.9a-"4) 
became a little firmer. The higher rate of 499,960 | 6| June 26 | 56 | 96 | om 5p.c. Pref. . | ais 5 00 334-83 
interest carried by Treasury Bills produced a 521,600 | 100 | June 2) 4 | . | » «=. 4 pc. — | 91—93 460 - 
demand. ‘ 846,198 | Stk.| June 26 | 4 | 4 | River Plate 4p.c. Deb. 85—87 | 412 0 : 
Bargains done for cash during the week were | 150,000 | 10| May 14 | 6 | 6/- | gan paulo { 6 p.c. Pref, 104—11 591 ; 
as follows: On Monday, Alliance and Dublin pepe | m zaly : | : 5 | poco 5 p.c. Deb. e-3 | 6 : 0 : 
; i - 4 v | . ar. | 10 | effie . + a }238—22 . 
69, Gas Light ordinary 752, 75%, 758. 752. 75% | — gop'oa4 | . 10 |10 | Do B .... | 292-924 | 49 8 ' 
76, ditto maximum 60, ditto preference 734, | 698,500 | 4 . | 10 los | i eee =~ SRE S ; 
Monte Video 98, Primitiva 2}. On Tuesday, | ‘ 4 | 10| May 28 | 9 | 6- | South Atrios 7. 10}—114 | 116 6 ‘ 
i inar . 3, 8. di } 429, Stk. | Feb. 12 | 5/40) 44/- | South Met., 4p.c, Ord. 11—118 416 8 16—71 
pester. ag cages Y 75, 75h, 75k» 758, ditto | egos |» | galy 10 | 8 | a | 0. Bp.c. Deb. | 724-744 | 4 0 6 ny 
laxima » Gof, ditto pref 73» 73% |  “g09,820 | sik. | Feb. 26 | 84 | 8} | South ShieldsCon. Stk. | 167-159 | 6 611 
ditto debenture 62, 62%, 62§, ditto 10 per cent. 952,795 | Stk. | Feb. 26 | 6 | 48/4 | §'thSuburb’nOrd.b5p.c, 114-116 | 6 8 5 ‘ 
bonds 1944, 195, Monte Video 9#, Oriental 195-000 | " " | & es ~ Pd ° 110-112 | 4 9 8 ; 
serita 1 = A — | _ \_— 4 | ‘0, es ent. . | . _ ° 
102, Primitiva preference 317, 3%, South Metro 187,058 |. | June 26 | 6 | 5 | Do. 5p.c.Deb.Stk. | 116-118 | 4 4 9 
politan, 76, 764,763. On Wednesday, Alliance | — 99'740 | stk. | May 14 | 6 | 5 | Southampton Ord... g9—102 | 418 0 8 
and Dublin 69}, Gas Light ordinary 754, 76, 120,000 | Stk. | Feb. 12 | 7 | 74 | mottenham (453-% - 135-188 | 6 8 8 ae 
Imperial Continental 73, Primitiva 28, Totten- 742,275 | ” | 6 | 6 District \B 84 p.c. . 116—117 637 973—973 
ham“ B” o7}, 97%. On Thursday, Gas Light | 464955| | dams ae | 4 | 4 | Maier Napoden. | eve | ¢ 911 
P ar 9 | ec. - usca Te oF ee 
ordinary 75, 75%, ditto debenture 623, 628, | 149,900| 10| July 1 | 56 | 5 | Do. b5p.c.Deb.Red. | 93—95 5 5 B 
Oriental 1043, Primitiva 23, 50s. 9d., 52s. 236,476 | Stk. | Mar. 12 | 6 | 5 | ‘Tynemouth,5p.c.max. | 1084-1094 | 411 4 
3d, Tottenham “B” 97%, 973. On Friday, | | | bay go | ae | 
Brighton and Hove original 171, 172, Gas Light 80,000 | Stk. | Feb. 96 | 88 | 73/9 | Wandsworth Abd p.c. | 161-156 | 5 7 4 
ordinary 744, 743, 742, 75, 754, Imperial Conti- | 55,636 | ° eo | 6 | 63/9 | - B 34 p.c. 1299-184 | 6 2 17 
nental 78, South Metropolitan 77. OnSatur- | 108,075 | “ SLB | 55/14 " C 34 p.c. 1100-115 | 6 2 0 
: . 11 If 852,000 | o | " | 64 57.6 | Wimbledon 5 p.c. . 117—122 6 O 6 
day, Gas Light ordinary 74}, 7515, 75, Ilford | 98,000 |}, z 6§ |639| Epsombpc. . . . | 191-196 | 6 9 Ge 
“B” 99, 99}, 100. 88,416; . | June26 | 8 | 8 | Sp.c. Deb. Stk, . . 66—69 46u a 
The Bank rate is 5 per cent.—as fixed on et as ba 
Aug. 8, 1914. 
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The recruiting movement has so seriously depleted the staff of the The Southend-oa-Sea Gas Committee proposes to grant a war 
Colwyn Bay Council, that recourse has had to be made to the employ- | boaus of 3s. per week to all married employees (other than the Gas 
ment of women in the Gas Depa-tment. It has been decided to engage | Manager), except in the case of men of military age, when the bonus 
two women to act as meter insp2ctors and slot-meter collectors; the | is to be granted only in the event, and from the date, of their enlisting 
remuneration to be £1 per week. | under Lord Derby’s grouping scheme. 








WANTED, FOR SALE, CONTRACTS, &c., ADVERTISEMENTS IN THIS WEEK’S “JOURNAL.” 


Appointments, &c., Vacant. Tank Waggons Wanted. 
Lapy Cierk. Aldershot Gas, &c., Company. 


| SPENCER CHAPMAN AND MeEssEL, Litp., 36, Mark | 
RENTAL CLERK. Aldershot Gas, &c., Company. | } 

| 

| 


Lighting Stores (Mantles, Burners, Brass 


Goods, Glassware). 
Lane, E.C, 
ForEMAN STOKER. No. 6123. 


No. 6119. | Catcutta Corporation. Tenders by Feb, 21. 
| Spear —~ Gas Cuenene. = a | ri 
LACKSMITH AND FITTER. alton-on-Thames Gas | es. 
Works. TENDERS FOR a illite 
Stoxer, Kirkburton Gas Company. Fire-Clay — 4EICESTER Gas DEPARTMENT, Tenders by Dec. 11, 


; 
Plant, &c. (Second Hand), for Sale. | Leicester Gas DEPARTMENT. Tenders by Dec. 11. Tar. 
Exnavusters, Bridlington Gas- Works. | Rornernam Gas Department, Tenders by Dec. 13. SHottey Braipaz Gas Company. Tenders by Dee. 8. 
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NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. Whatever is intended for insertion in the'*]OURNAL"' must be authenticated by the name 
and address of the writer; not necessarily for publication, but as a proof of good faith. 


COPY FOR ADVERTISEMENTS for the “JOURNAL” should be 
received at the Office NOT LATER than TWELVE O’CLOCK NOON ON 
MONDAY, to ensure insertion in the following day’s issue. 

Orders for Alterations in, or stoppages of, PERMANENT ADVER- 
TISEMENTS should be received by the FIRST POST on SATURDAY, 


Wanted, For Sale, and Tender Advertisements, Six Lines and 


ander, 3s.; each additional Line, 6d. 


Telegrams: “GASKING, 





Payable in advance. 





FLEET LONDON.” 


TERMS OF SUBSCRIPTION to the ‘‘ JOURNAL.” 
United Kingdom: One Year, 21s.; Half Year, 10s. 6d.; Quarter, 6s. 6d. 


If credit is taken, the charge is 25s. a year. 


Abroad (in the Postal Union): £1 7s. 6d., payable in advance. 
Single copies by post, 8d. 


All Communications, Remittances, &c., to be addressed to 
Water KinG, 11, Bort Court, Freet Srreer, Lonpon, E.C. 


Telephone: Holborn 6857. 





OXIDE OF IRON. 





aaa OXIDE 
For GAS PURIFICATION. 
LARGEST SALE OF ANY OXIDE. 





SPENT OXIDE PURCHASED IN ANY DISTRICT. 





GAS PURIFICATION & CHEMICAL CO., LD., 
PaLMERsToN Hovusk, 
Op Broap Street, Lonpon, E.C. 


OLCANIC”’ FIRE CEMENT. 
Resists 4500° Fahr. Best for GAS-WORKS. 
ANDREW STEPHENSON, 171, Palmerston House, Old 
Broad Street, London, E.C. ‘‘ Volcanism, London.” 








TAR WANTED. 
OSEPH A. HUTCHISON, LIMITED, 


Hiexsrivncge WHarr, SOMERSET. 





FOR 
D RY METERS 
TRY 


JAMES MILNE AND SON, LIMITED. 





END your inquiries for Carburetted 
HYDROGEN AND BLUE WATER-GAS 
PLANT, also TAR DEHYDRATING PLANT and 
other GAS-WORKS APPARATUS to— 
BALE AND HARDY, 


89, VicroriA StrREET, WESTMINSTER, 8.W. 


SULPHURIC ACID. 


——- prepared for Sulphate of 
AMMONIA Makers by 


CHANCE AND HUNT, LIMITED. 


Works: OtpBuRY, WEDNESBURY, AND STAFFORD, 








Address Correspondence and Inquiries to OLpBuRy, 
Worcs, 
Telegrams; “CHEMICALS, OLDBURY.” 


ANDERSON AND COMPANY 
» GAS LIGHTING ENGINEERS AND 
CONTRACTORS. 


18 & 20, FARRINGDON ROAD, LONDON, E.C. 


Telegrams: 
“Dacoticut Lonpon.” 





Telephone: 
2336 HoLBorn. 





ENQUIRIES SOLICITED. 
OR Gas-Works Plant of Every De- 
scription; also SULPHATE OF AMMONIA and 
SULPHUR RECOVERY PLANTS, 
CO. & W. WALKER, LIMITED, 
DONNINGTON, NEWPORT, SALOP, 


UTCHINSON BROTHERS, Ltd., 


Fatcon Works, BARNSLEY, 








MANUFACTURERS OF 
GAS METERS (Ordinary and Prepayment), 
“FALCON” INVERTED LAMPS and SQUARE 
LANTERNS for Street Lighting, 
INVERTED BURNERS and CONVERSION SETS 
for Street Lamps. 


AS-WORKS requiring Extensions 
should Communicate with FIRTH BLAKELEY, 
SONS, AND CO., LIMITED, Dewsbury, who make a 
Speciality of Catering for the Smaller Gas Concerns. 
Prices Reasonable ; quality and results, the best. Satis- 
faction Guaranteed, 





& J. BRADDOCK (Branch of Meters 
s Limited), Globe Meter Works, — and 
45 & 47, Westminster Bridge Road, London 
WET AND DRY GAS- METERS, PAYMENT 
METERS, STATION METERS AND GOVERNORS. 

REPAIRS RECEIVE PROMPT ATTENTION. 
Telephones: 815 Oldham, and 2412 Hop, London. 
Telegrams— 

“Brappocg, OLpHAMm,” and“ MeTriquz, Lams Lonpon.” 





FOR 


——— METERS 
TRY 
JAMES MILNE AND SON, LIMITED. 





MEWBURN, ELLIS, AND PRYOR. 
HARTERED PATENT AGENTS AND 
TRADE MARK AGENTS, 
70, Chancery Lane, London. 
Telegrams: ** Patent London.” ’Phone: 243 Holborn. 
And 8, St. Nicholas Buildings, Newcastle-on-Tyne. 


LDER AND MACKAY 
EsTABLISHED 1850), 
WET AND DRY METERS. 
SLOT AND ORDINARY, 
STREET LAMPS AND AUTOMATIC 
CONTROLLERS. 


EDINBURGH. 
SULPHURIC ACID. 


——— prepared for the manu- 
facture of SULPHATE OF AMMONIA. 
SPENCER CHAPMAN & MESSEL, LTD., 
with which is amalgamated Wm. Pearce & Sons, LTp., 
6, Mark Lane, Lonpon, E.C. Works: SILvERTOWN,. 
Telegrams: “ HypRocHtoric, Fen, Lonpon,” 
Telephone: 1588 AVENUE (3 lines), 

















SPENCER’S PATENT HURDLE GRIDS. 





. =~ very best Patent Grids for Holding 
Oxide Lightly. 
See Illustrated Advertisement, Nov. 16, p, 354. 





TAR WANTED. 
THE Burnden Tar Company(Bolton),Ld. 


Hutton CHEmMicaAL Works, B 





AS PLANT for Sale—We can always 
offer NEW and SECOND-HAND GAS AP- 
PARATUS, including Retorts and Fittings, Condensers, 
Exhausters, Scrubbers, Washers, Purifiers, Gasholders, 
Tanks, Valves, Connections, &c. Also a few COM- 
PLETE WORKS, Compare Prices and Particulars 
before ordering elsewhere, 
FirtH BLakeLey, Sons, AND Company, LIMITED, 
Church Fenton, near LeEps. 


RICHARDSON’S 
cube FIRE CEMENT. 


(Powder or Paste). 
For Gas Retort and Furnace Repairs, &c. 
(42nd Year of Sale). 
Prices and Samples free on Application. 
THE “PLUTONIC” CEMENT COMPANY, 
Telegrams: 62, BissELL STREET, 
“PrLuronic, BIRMINGHAM.” BIRMINGHAM, 


E. C. LORD, Ship Canal Tar-Works, 

e Weaste, Manchester. Pitch, Creosote, Benzols, 

Toluol, Naphtha, Pyridine, all kinds of Cresylic Acid, 
Carbolic Acid, Sulphate of Ammonia, &c. 


OHN RILEY & SONS, Limited, Chemi- 

cal Manufacturers, Hapton, near Accrington, are 

MAKERS of Special SULPHURIC ACID, for Sulphate 

of Ammonia Making. Highest percentage of Sulphate of 

onia obtained from the use of this Vitriol, which 

has now been used for upwardsof50 years. References 
given to Gas Companies, 














‘ 





OXIDE OF IRON. 


We are in a position to Supply Oxide of Iron 
promptly, and invite Enquiries. 


SPENT OXIDE WANTED. 


ALE & CHURCH, LTD. 
6, Crooxep Lanz, Lonpor, E.O, 


“TORTO” FIRE CEMENT. 
ALE & CHURCH, LTD. 


6, Crooxep Lanz, Lonpow, E.C. 


“KLEENOFF,” THE COOKER CLEANSER, 
Tins for sale to Consumers, 
In Bulk for Works Use. 


ALE & CHURCH, LTD. 


5, Crooxep Lang, Lonpon, E.C. 


A™ METERS 
TRY 


JAMES MILNE AND SON, LIMITED. 





ULPHATE OF AMMONIA 
SATURATORS and all LEAD and TIMBER 
WORK in Connection with Sulphate Plants, 
We Guarantee promptness with efficiency for Re- 
pairs. 
JosEerH TAYLOR AND Co., CENTRAL PLUMBING WORKS, 
Botton. 
Telegrams: “Saturators Botton.” Telephone 0848, 


DWARD COCKEY & SONS, LTD., 
Supply 
COMPLETE CARBONIZING PLANTS, 
WASHER SCRUBBERS, 
PURIFIERS, 
ae OF a GUIDED GAS. 





Prices and aan on Application to 
THE IRONWORKS, FROME, or 
Lonpon OFrFicr: 39, Victoria St., WESTMINSTER, 8,W, 


AZINE” (Registered in England and 
Abroad). A radical oivent and Preventative 
of Naphthalene Deposits, and for the Automatic 
Cleaning of Mains and Services. 
It is also used for the Enrichment of Gas. 
Manufactured and Supplied by C. Bourne, West 
Moor Chemical Works, KILLINGWoRTH, or through his 
Agents, F. J. Nicon & Go. Pilgrim House, NEwcastTLE- 
on-TYNE. 
Telegrams: “Doric,” Newcastle-on-Tyne. National 
Telephone No. 2497. 


ADY Clerks.—Educated Women, for 
Responsible Work at Chief Office and other De- 
partments. 

Apply, in first place, by letter, to the AccounTANT, 
Aldershot Gas, Water, and District Lighting Company, 
Chief Office, Victoria Road, ALDERSHOT, stating Ex- 
perience (if any), Education, Age, &c. 


ANTED—Foreman Stoker for Gas- 
Works near London. Wages, 47s. 6d. per 
Week, with War Bonus. 
Applications, with copies of Testimonials, to No. 6123, 
care of Mr. Kina, 11, Bolt Court, FLert Srreet, E.C. 














BATH GAS LIGHT AND COKE COMPANY. 
STOREKEEPER. 


WANTED, immediately, a Store- 


KEEPER, with previous Experience ona Gas- 
Works. Must be Ineligible for Military Service. 
Apply, stating Age, Salary, and Full Particulars of 
Experience, also send copies of Testimonials to 
J. WEsLEY WHIMSTER, 
Engineer and Manager. 


ENTAL Clerk, Gas, Water, and 
Electricity. Wanted—A Capable Man (or 
Woman). 
State Age, Experience, &c., to Accountant, Alder- 
shot Gas, Water, and District Lighting Company, 
Victoria Road, ALDERSHOT. 
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